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In August 1972, a sanitary landfill site located in Fulton
County, Indiana began, operations at the Four County Landfill Site (Site).
Initially, only sanitary wastes were accepted but the variety of wastes accepted
for disposal broadened and ultimately included hazardous wastes as defined
by the Resource Conservation and Recovery Act (RCRA). The landfill
became subject to the requirements of RCRA, 42 U.S.C. ##6901-6991 in
November 1980 and qualified to continue operating by satisfying the
requirements for interim status. On. March 29, 1989, the U.S. District Court for
the Northern District of Indiana ruled that landfill operations had violated
requirements applicable to landfills and ordered, the owners and operators to
cease receiving hazardous wastes for storage or disposal immediately, to
implement a closure plan for the facility, and to implement a facility
investigation and corrective action. Shortly thereafter, the owners and
operators filed bankruptcy petitions and the Indiana Department of
Environmental Management (IDEM) pursued. Potentially Responsible Parties
(PRF's) under the Indiana State Cleanup Law.

IDEM's activities culminated in the execution of an
Agreed Order by the Commissioner of the IDEM with a group of responsive
Potentially Responsible Parties (PRPs). Upon execution of the Agreed Order,
the PRPs commenced a Remedial Investigation/Feasibility Study (RI/FS) and
Site Operation and Maintenance (O&M) activities at the Site. The RI/FS and
O&M activities were detailed, in a document entitled "Site Background
Summary and Detailed Scope of Work" (ERM, 1992). In 1993, an RI/FS 'Work
Plan was submitted to IDEM 'which detailed the specific activities to be
conducted, to determine the nature and extent of contamination, evaluate the
degree of risk posed to human health and the environment and to select an
appropriate remedy for the Site in accordance with CERCLA.

To date, a number of rounds of multimedia sampling and
other data gathering tasks associated with the RI have been completed and
sufficient data have been acquired to determine the nature arid extent of
contamination. on-Site. Although groundwater beneath the Site has been,
sufficiently characterized by investigative activities performed to date,
additional activities are required to investigate groundwater and subsurface
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soil off-Site. These supplemental RI investigative tasks were detailed in a
document approved by IDEM., entitled "Addendum 1 to the RI/FS Work
Plan" (CRA, 1.995).

In order to expedite closure of the landfill, the Four
County Landfill PRP Group voluntarily submitted a proposal to IDEM to
divide the Site into two operable units. IDEM concurred with this approach,
clarified the components of each operable unit and formally approved the
concept. The two operable units approved by IDEM have been designated the
landfill cap operable unit (OUT) and the groundwater operable unit (OU2).
OU1 addresses the landfill cap,, landfill gas, institutional controls to
supplement engineering controls, leachate collection and treatment from
both lined and unlined cells, and source area groundwater control and
treatment. Dividing the Site into operable units allowed the completion of
the RI/FS for the landfill (as well as identification, evaluation and
implementation of remedial measures) on a separate schedule from the
RI/FS for OU2. A substantive benefit of the operable unit approach is to
expedite closure of the landfill thus minimizing any potential for ongoing
risk to human health and the environment posed by the Site.

This document provides a detailed discussion of the data
acquired during the RI and extensive investigative activities performed prior
to the RI. Although the RI Report has been prepared specifically for OU1, this
document provides a comprehensive summary of Rl-related data including
data related to OU2 (the RI for OU2 is continuing and an OU2 RI report will
be prepared upon completion of that investigation). Sufficient: data are now
available to evaluate and select remedial, alternatives necessary to close the
landfill.

On the basis of the information compiled to date,
remedial action objectives for the OU1 have been established, for surface soil
and the landfill contents,, air and dust, landfill gas, surface water, sediment
leachate and source-area groundwater. The established remedial action,
objectives consist of medium- or operable unit-specific goals for protecting
human health and the environment.
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1.0 INTRODUCTION

l.l BACKGROUND

The Four County Landfill (Site), located in Fulton County,
Indiana, began, operation in August 1972. During the period from. 1972 to
1978, the Site was licensed as a sanitary landfill. From November 1978 to
November 1980, the Site was approved to also accept industrial waste. The
landfill became subject to the requirements of RCRA, 42 U.S.C. ##6901-6991,
in November of 1980. On March 29, 1989, the U.S. District Court for the
Northern District of Indiana ruled that landfill operations had violated
several requirements applicable to landfills and ordered the owners arid
operators of the landfill 1x:> cease receiving hazardous waste for storage and
disposal immediately, to implement an approved closure plan for the facility,
and to implement a facility investigation and corrective action at the landfill.
Shortly after the U.S. District Court ruling, the owners and operators filed
bankruptcy petitions.

On August 13,1993, an Agreed Order for a Remedial
Investigation/Feasibility Study (RI/FS) and Site Operation and Maintenance
(O&M) between a group of Potentially Responsible Parties (PRPs) and the
Indiana Department of Environmental Management (IDEM) became effective
upon execution by the Commissioner of IDEM. The PRPs identified by IDEM
comprised both de minimis and non-de minimis respondents who allegedly
contributed waste materials to the Four County Landfill, and /or participated
in the operation of the landfill. Most of the non-de minimis respondents
identified by IDEM formed the Four County Landfill Group (Group).

Prior to execution of the Order, a. "Site Background
Summary and Detailed Scope of Work" (SOW) prepared by Environmental
Resources Management - North Central, Inc. (ERM) was submitted to IDEM
by the Group, in support of a Good Faith Offer to IDEM^ (put forth on April 27,
1.992). The SOW was incorporated into the Agreed Order by reference and
presents a summary of existing data previously collected at the Site, including
a compilation, and evaluation of available information regarding Site history,
Site physical characteristics, waste characteristics, and the nature and extent of
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5349 (11)

contamination, Moreover, the SOW, in accordance with the Agreed Order,
set out the basis for the work to be undertaken during the RI/FS.

An RI/FS Work Plan (hereinafter "Work Plan") 'was
prepared by Conestoga-Rovers & Associates (CRA) in accordance with
Paragraphs 38 and 39 of the Agreed Order and the SOW (Exhibit II of the
Agreed Order) and is consistent with. Section 121 of CERCLA and U.S. EPA
guidance documents. Much of the Site background and ancillary historical
operational information contained in the SOW was incorporated into the
'Work Plan. On May 3,1994, the 'Work Plan was approved by IDEM,
Initiation of investigative activities detailed in the approved Work Plan
commenced on May 23, 1994.

Following the successful implementation of the Work
Plan, a Groundwater Technical Memorandum which summarized Site
groundwater data acquired during; the RI as well as historical data, was
submitted to IDEM. IDEM subsequently approved the Groundwater
Technical Memorandum by letter dated May 22,1995. The Groundwater
Technical Memorandum provided a comprehensive database of available
groundwater information. The purpose of the Groundwater Technical
Memorandum, therefore, was to evaluate and discuss the comprehensive
database and assess whether supplemental data were necessary to evaluate
remedial alternatives for this Site.

A significant finding of the Groundwater Technical
Memorandum was that supplemental, investigative activities were necessary
to adequately define the nature and extent of groundwater contamination at:
the Site. Addendum 1 to the approved RI/FS Work Plan (hereinafter
'"Addendum 1") was prepared to outline the additional work that was
necessary. Addendum 1 set forth, the rationale for these tasks and detailed
data collection and analytical protocols which had not been previously
established by the Sampling and. Analytical Plan (SAP) provided as
Appendix H of the approved RI/FS Work Plan. IDEM approved
Addendum 1 by letter dated September 27,1995.

Early in 1.995, the Four County Landfill Technical.
Committee proposed to divide the Site into two operable units: the first

2 CONESTOGA-ROVERS & ASSOCIATES



proposed operable unit (OU1) was the landfill cap arid the second proposed
operable unit (OU2) was groundwater. Dividing the Site into operable units
would allow the flexibility to close and stabilize the landfill on a separate
timetable from the groundwater investigation which could require several
phases to complete, The "operable units approach" was first proposed in a
memorandum to IDEM dated February 10,1995. In response,, IDEM approved
the "operable units approach" arid clarified the components of each of the
operable units (Appendix A), On this basis, operable unit OU1 consists of the
landfill cap,, leachate collection and treatment from both lined and unlined
cells, landfill gas collection and treatment, institutional controls to
supplement engineering controls,, and "source-area groundwater" control and
treatment. :l

At the time the Four County Landfill Group received
IDEM's August 16,1995 letter defining the components of OU1, the PRPs
understood "source-area groundwater" to refer to the perched water within
stratigraphic unit A beneath the Site, together with leachate generated from
the landfill as currently configured. In subsequent communications, IDEM
rioted that the exclusion of any discussion of stratigraphic units B and C
prevented IDEM from addressing concerns regarding the viability of any
remedial action, for OU2, if a remedy for OU1 'were already completed. The
PRPs recognized the validity of IDEM's comments regarding the need to
consider the impacts of an OU1 remedy upon future remedies which may be
required for OU2. Accordingly,, the data generated during the OU1 Remedial
Investigation from, stratigraphic units B and C are presented in this RI Report
so that it can be used to determine whether the potential remedial options
identified in the Feasibility Study would prevent implementation of an OU2
remedy.

RI activities have provided a detailed understanding of
the physical characteristics of the Site and the nature and extent: of
contamination. Moreover,, the data compiled during the RI to date are
sufficient to identify remedial action objectives for the Site and evaluate
remedial action alternatives and select a final remedy for Operable Unit 1.

1 Source-area groundwater refers to all groundwater beneath the Site. Definition of operable units per
IDEM letter dated August 16,1995, Re: "Four County Landfill Site, Fulton County Indiana,
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Recommended remedial action objectives for OU1 address the following
environmental media:

i) soil and landfill contents},
ii) air and dust,
iii) landfill gas,
iv) surface water,,
v) sediment, and
vi) leachate and source area, groundwater.

This RI Report: has been prepared to encompass Operable
Unit 1 and includes a comprehensive summary of the Site background
information, the pre-RI analytical database, the RI activities performed to
date,, the nature and. extent of contamination, results of the baseline risk
assessment and the fate and transport of chemicals detected at the Site.

Although analytical data compiled prior to and during the
RI are sufficient to characterize the nature and extent of groundwater impacts
beneath the Site, additional investigative activities are required to determine
'whether groundwater and subsurface soil impacts extend off-Site. These
additional off-Site investigative needs have been identified in Addendum. 1.
These activities, as well as any other investigative activities deemed necessary
on the basis of the findings of the data compiled during the additional
investigative activities summarized in Addendum 1, will be conducted under
the auspices of the OU2 RI. A separate RI report presenting the results of the
OU2 investigation will be prepared upon completion of the OU2
investigation,

1.2 EUREQSE

This RI report summarizes the data acquired during the
RI as well as historical data, whose inclusion is in accordance with the
CERCLA RI report formal: and the precepts of the National Oil. and Hazardous
Substances Pollution. Contingency Plan (NCP). Thus, this report provides a
comprehensive database of available information. The purpose of the report
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is to evaluate and discuss the comprehensive database as it relates to OU1,
evaluate Site risk, if any,, establish remedial action objectives for the Site and
assess whether supplemental data are necessary to design remedial
alternatives for OU1.

1.3

This document has been organized into ten sections.
Section 1.0 provides the background, purpose and organization of this
submittal. Section 2.0 presents an overview of the Site including the Site
location and description,, Site history, physical setting and a description, of
inactive waste disposal areas. Section 3,0 provides a summary of previous
Site-specific geologic, hydrogeologic and groundwater quality data acquired.
prior to the RI. Section 4.0 describes the activities undertaken during the RI
to further assess Site conditions. Section 5.0 summarizes the nature and
extent of contamination. Section. 6.0 presents the baseline risk assessment.
Section 7.0 summarizes the results of the previously performed
environmental evaluation. Section 8.0 discusses contaminant fate and
transport. Section 9.0 summarizes the RI and details the conclusions which
stem from a comprehensive analysis of the compiled data. In addition,
Section 9.0 establishes remedial action objectives for OU1. Section 10.0
summarizes the major references relied upon to compile this document.
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2.0

2.1

The Site is located in Aubbeenaubbee Township, in
north-central Indiana, in the southern half of the southwest quarter of
Section. 16., Range 1 East, Township 31 North (Figure 2.1). The Site is located
approximately 3.5 inil.es southeast of the common corner of Fulton, Marshall,
Starke, and Pulaski counties, near the intersection of State Highway 17 and
County Highway 525 North. The nearest towns are Delong, located.
approximately one mile to the northeast, and Leiter's Ford, located
approximately two miles to the east-southeast. The Site is approximately
six miles south of Culver and 15 miles northwest of Rochester.

The Site occupies approximately 61.5 acres, including the
County and State highway rights-of-way. State Highway 1.7 divides the
property into an eastern and western parcel. Land disposal activities were
formerly conducted on approximately 30 acres of the western parcel, which
has been the focus of investigative activities conducted to date (Figure 2.2).
The western parcel (the property upon which the landfill is located) is
bounded on the east by State Highway 17, on the north by County
Highway 525 North, on the west: by a county road right-of-way, and on the
south by wooded land,

2.2

2.2.1 Qy_£iy_i£w.

The following subsections present a chronology of the Site
history as it relates to ownership, general operations, regulatory actions, and
investigative activities. This information was originally provided in the
approved. SOW and subsequently, incorporated into the RI/FS Work Plan.
This information is incorporated and supplemented herein, to provide a
comprehensive report of available Site information. As reported in these
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reports, historical information was obtained primarily from the following
documents:

• "Hazardous Waste Ground-Water Task Force Evaluation of the
Four County Landfill, Fulton County, IN," prepared by U.S.. EPA
Region. V and IDEM. Document Number: EPA-700 8-87-013, dated
May 1.987.

• "Comprehensive Monitoring Evaluation" (CME), prepared by
Jacobs Engineering Group Inc. (Jacobs) in Lakewood, Colorado, for
U.S. EPA Region V, Final, dated January 27,1988,

• "Corrective Action Plan (CAP) Task I - Description, of Current
Conditions," submitted by Environmental 'Waste Control, Inc.
(EWC) and. prepared by Geosciences Research Associates, Inc. (GRA)
in Bloomington, Indiana. Final, dated December 7, 1989.

• "Four County Landfill Fact Sheet," ("Fact Sheet", 1990) prepared by
Katten, Muchin & Zavis, Special Environmental Counsel for the
bankruptcy estate,, based on. interviews with Mr. Stephen
Shambaugh and Mr. James Wilkins of EWC. Document
number: 00150573,, dated October 12,1990.

2.2.2 Site History

12Z2Jal2ZZ

Prior to 1972, no landfilling or dumping operations were
conducted on the property, which consisted of farmland. A document
entitled "Engineering Report- Proposed Commercial Sanitary Landfill
Project" was prepared on June 21,1972. The report included a proposed Site
plan and soil boring logs for approximately six to eight borings that were
advanced in both the western and eastern parcels. In July 1972,
Mr. Avery 'Wilkins received approval from the Indiana State Board of Health
(ISBH) and the Fulton County Commissioners to use the property as a
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sanitary landfill (GRA, CAP Task 1,1989). Operations began in August 1972,,
and in accordance with a permit from the ISBH, the Site accepted primarily
municipal waste. In addition, some liquids were accepted after 1972
(Jacobs, 1988). During this period of time, cut and fill and area fill landfilling
operations were conducted. Unlined waste deposits were covered with
backfill ("Fact Sheet", 1990). On March 13,1973, the ISBH sent
Mr. Avery Wilkins a Notice to Cease and Desist regarding the dumping of
barrels of waste solvent. The facility was also ordered to comply with ISBH's
compaction and cover regulations.

12Z&M12S1

On June 22,1978, Mr. Stephen Shambaugh and
Mr. Doug Johnson (as major shareholders) formed EWC to operate the Four
County Landfill Site (GRA, CAP Task I, 1989 and "Fact Sheet"., 1990). In
September 1978,, the ownership of the properly containing the present: landfill
was transferred to Mr. James Wilkins (the son of Mr. Avery Wilkins). The
landfill construction and operating permits were transferred from
Mr. Avery Wilkins to EWC in October 1978 (GRA, CAP Task I, 1989).

The ground/water at the Site was originally evaluated
between December 1978 and February 1979 to determine whether the landfill
could be permitted to accept '"separate area waste", the ISBH's general
definition for commercial and industrial waste prior to promulgation of
RCRA (U.S. EPA, 1987 and "Fact Sheet",, 1990). Seven, monitoring wells were
installed by water well contractors in a surficial, glacial till.

From November 1978 to November 1980, the Site was
approved by the ISBH to handle separate area, waste that included plating
sludge,, municipal, wastewater treatment sludge., asbestos (brake dust
grindings), and liquid (including hydroxides and dewatered sludges). These
materials were reportedly placed in unlined cells ("Fact Sheet"., 1990). On
August 18,1980,, EWC notified the U.S. EPA that it was disposing of
hazardous wastes at the Landfill. Moreover, according to IDEM: On
November 18., 1980,, as required by law, EWC submitted Part A of an
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application for authorization to treat,, store or dispose of hazardous waste at
the Landfill. Under RCRA, E'VVC was then, accorded ""interim status" pending
final administrative disposition, of its permit application, allowing it to
operate its facility.1

12S2J3L128A

In 1982,, EWC received letters from, the ISBH stating that
the existing groundwater monitoring system was inadequate (Jacobs, 1988 and
"Fact Sheet",, 1990). Mr. James M. King, a consulting hydrogeologist,
completed additional soil borings to a maximum depth of 80 feet in 1982. In
May 1983, Salisbury Engineering in Griffith, Indiana,, a division of ATEC
Associates,, Inc. (ATEC),, installed three additional monitoring wells through.
the surfidal till and into an. unconlined aquifer comprised of silty sand. (GRA,
CAP Task I, 1989). ATEC reported, their results in a June 23,, 1983 report
entitled. "Ground 'Water Study and Monitoring Well Installation". In
October 1984, EWC notified the U.S. EPA of statistical differences in
groundwater indicator parameters, particularly total organic carbon. (TOC),
and the need to further evaluate the groundwater at the Site. In addition,
ATEC submitted the "Program Proposal - Ground Water Quality Assessment
Plan" on November 1., 1984, in response to a formal complaint by the ISBH
(GRA, CAP Task 1,1989),

Interim status facilities were required to file a Part B
application and. certify compliance with all. applicable groundwater
monitoring requirements and financial responsibility requirements by
November 8,19852. EWC filed the first Part: B Permit Application on
January 31,1984, through which it proposed to conduct landfill disposal of
low-level, hazardous, industrial waste. On November 7,1985, EWC filed the
certificate of compliance with applicable interim status groundwater
monitoring and financial responsibility requirements, and a Part B

Reference: IDEM letter dated December 7,1993, Re: Four County Landfill RI/FS Work Plan.
2IDEM, December 7,1993 Reference: IDEM letter dated December 7,1993, Re: Four County Landfill
RI/FS Work Plan.
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application3. Specific: wastes listed on the application included emission
control dust; wastewater treatment sludges; and wastes containing cadmium,
chromium, and lead. The application, indicated that EWC would not accept
any ignitable, reactive, radioactive, acidic,, or explosive wastes, or any wastes
containing free liquids. In response to a letter .from the U.S. EPA, EWC
provided additional information to clarify the deficiencies identified in its
original Part B Application (GRA, CAP Task 1,1989).

In 1984, Mr. Stephen Shambaugh bought out
Mr. Doug Johnson's interest in EWC and became the sole owner and active
operator of the Site ("Fact Sheet", 1990),

In accordance with the ATEC Ground 'Water Quality
Assessment Plan, EWC installed three additional monitoring wells in the
northeast quadrant of the Site in April 1985. The deepest of these wells 'was
installed in a gravely sand unit to a depth of 122 feet (GRA, CAP Task I, 1989).
Relative to the ground-water issues, EWC and the Indiana Environmental
Management Board entered into an Agreed Order (Cause No. N-128) in July
1985 that required EWC to prepare a Groundwater Assessment Plan (GWAP)
and submit the plan to the State for approval. On August 21,1985,, the first
GWAP was submitted by ATEC (GRA, CAP Task 1,1989). IDEM did not
approve the GWAP and subsequently notified the U.S. EPA that the Site was
not in compliance with groundwater monitoring requirements ("Fact Sheet",
1990). The U.S. EPA sampled surface water and the existing monitoring well
network in June 1986 and summarized the results of this investigation in a
report (U.S. EPA, 1987). In. October 1986., IDEM sent EWC a Notice of
Inadequacy in response to the GWAP and requested the submission, of a. plan
to describe the installation and location of additional wells (GRA, CAP Task I,
1989).

A data summary report (Dames & Moore, 1986) indicated
that the GWAP should allow for modifications to the existing groundwater

3IDEM, December 7,1993 Reference: IDEM letter dated December 7,1993, Re: Four County Landfill
RI/FS Work Plan.
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monitoring system, to improve the assessment of upgradient groundwater
quality at the Site. Darn.es & Moore then prepared several versions of a.
"Hydrogeologic Assessment Report" between "1.987 and 1.988 to describe data
associated with the installation of piezometers and additional monitoring
wells. Concurrent with the Dames & Moore investigations, GRA was
retained to provide an interpretation of the geologic setting and stratigraphy.
Initially,, three stratigraphic units were identified at the facility: (1) a surficial
till sequence; (2) a glacial outwash deposit; and (3) a. second, deeper till.
Discontinuous, perched water zones 'were found in the surficial till sequence;
the aquifer was identified as an unconfined, glacial outwash unit and the
deeper till, unit was interpreted as the base of this aquifer, GRA's detailed
findings are included in the final ""Hydrogeologic Assessment Report/' dated
January 12,1988. This report identified the Site's existing stratigraphic
framework.

The construction of a synthetically lined disposal cell
(Cell A) at the Site was initiated in the fall of 1985 and completed in
August 1986. As shown, in Figure 2.3, Cell A, which was constructed in. the
southeast quadrant, is double lined and has a leachate collection system. ("Fact
Sheet", 1990). According to the 1990 "Fact Sheet", after Cell A was completed,
EWC began the construction of an additional double-lined cell (Cell B) and
did not dispose of waste on. any other portion of the property (i.e., in unlined
cells). After the completion of Cell A in August 1986, EWC did not dispose of
waste on any other part of the Site ("Fact Sheet", 1990).

In February 1987,, the U. S. Department of Justice filed a
civil action, suit (Cause No. S87-55) against EWC, Mr. Shambaugh, arid
Mr. James Wilkins in the Federal Court of the Northern District of Indiana
("Fact Sheet", 1990). The complaint alleged that landfill operations failed to
satisfy applicable groundwater monitoring and financial responsibility
requirements. Since failure to satisfy financial and groundwater monitoring
requirements would result in the termination of the landfill's interim status,,
the complaint alleged that the landfill was operating illegally and should be
closed. In addition,, the complaint alleged that the minimum technology
requirements (MTRs) were violated by the disposal of hazardous wastes 'when
the MTRs became effective,, through August 19,1986, in cells and trenches
that did not have double liners or leachate collection systems. The complaint
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also alleged that a release of hazardous waste constituents had occurred at the
landfill. The complaint requested the court to order corrective measures to be
implemented, at the landfill. At this time, EWC operated, the landfill and
managed several consultants 'working at the Site, including:

• Regional Services Corporation (RSC) in Columbus, Indiana, which
was working on cell construction at the landfill;

• Advanced Waste Management,,, Inc. (AWM) in Terre Haute,
Indiana, which was providing engineering services;

• ATEC, which was working on hydrogeological studies; and

• Dames & Moore,, the firm that had been retained to evaluate
regulatory compliance information for both the RCRA Part B
Permit Application and. the groundwater monitoring program
("Fact Sheet", 1990).

The Site was still in operation and the completed Cell B
was being filled while Cell C, also double lined, was under construction ("Fact
Sheet", 1990).

On June 30,1987, EWC submitted a revised RCRA Part B
Permit Application to IDEM that included three bound volumes of text and
13 plan sheets, IDEM arid U.S.. EPA Region. V subsequently issued a
document entitled "Fact Sheet - Intent to Deny a RCRA Operating Permit"
and. began a period of public comment on September 30,1987. On
January 18,1988,, EWC submitted a Fart B Comments and Supplemental
Information package to IDEM that consisted of seven bound volumes of text,
including a position letter from Baker & Daniels, the law firm representing
EWC, and detailed responses to IDEM's "Fact Sheet". Following the public
comment period, a Notice of Decision was issued by IDEM on June 30,1988,
stating that a final decision to deny the RCRA Part B Permit Application was
appropriate (GRA, CAP Task 1,1989).

On January 27,1988, Jacobs submitted its CIVlIi to U.S. EPA
Region V as an evaluation of the design and construction of the groundwater
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monitoring system and the facility's ability to collect and analyze
groundwater samples, As a result of the inspection/evaluation, several.
RCRA. violations and method deficiencies were identified (Jacobs,, 1988).
EWC submitted a proposed RCRA. Interim Status "Groundwater Monitoring
Plan" (Plan) to IDEM on June 2,1988. The Plan proposed: (1) the construction
of more than 70 new or replacement monitoring wells and piezometers to be
installed as clusters at multiple depths within the A, B, arid C stratigraphic
units defined in the GRA and Dames & Moore reports; and (2) a detailed
sampling and laboratory characterization of soil materials (GRA, CAP Task I,
1989). Although some of the monitoring wells proposed in this Plan, were
designed to replace existing wells that were constructed inappropriately
(e.g., with long filter packs and glued joints)., no information regarding well
abandonment was presented.

IDEM approved EWC's Plan in July 1988, and between
November 1988 and December 1989, EW'C installed the most recent series of
wells and piezometers (GRA, CAP Task I, 1989). In accordance with the Flan,
test borings were advanced to bedrock at locations near the four corners of the
Site (i.e., to a maximum depth, of 217 feet below ground surface), and
monitoring wells were installed at variable depths in the aquifer (GRA, CAP
Task 1,1989).

The complete results of the 1988 and 1989 investigations
are presented in two "Memorandum Reports" prepared by GRA: (1) dated
April 28,1989 and submitted to Baker & Daniels; and (2) dated December 15,,
1989 arid sent to Mr. Shambaugh. These memoranda include soil boring logs,
soil analytical data and well/piezometer completion diagrams. As described
in these memoranda, solvent odors were detected in a thin, shallow sand
seam 'within the upper till unit at several locations in the northwest quadrant
of the property. Subsequent to the detection of volatile organic compounds
(VOCs) within, the perched water of this unit, EWC installed a groundwater
recovery sump (sump P-34A) as an interim, corrective measure.

On December 5, 1988, the civil suit filed by the U. S,
Department of Justice (Cause No. S87-55) went: to trial in the U.S. District
Court, Northern District of Indiana, South Bend Division (GRA, CAP Task I,
1989). West Holding Company, Inc. (WHC), a wholly owned subsidiary of
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EWC, was formed in 1988 to hold the real estate for the Site ("Fact Sheet",,
1990)- WHC was also named as a defendant in the civil suit (GRA, CAP
Task 1,1989).

12S2JoJEresent

On March 29,1.989, the U.S.. District Court (i) ruled that the
landfill lost its interim status on November 8, 1985,, and 'was operating
illegally; (ii) ruled that hazardous substances had been released from the
landfill into the groundwater under the landfill; (iii) reaffirmed its prior
ruling that the landfill illegally disposed of hazardous wastes in cells or
trenches without liners and leachate collection systems; (iv) permanently
enjoined the defendants from operating a hazardous waste storage and
disposal facility at the Site, and (v) ordered the defendants to cease receiving
hazardous waste for storage and disposal immediately, to implement an
approved closure plan for the facility, to implement corrective action at the
landfill, and to pay a civil penalty to the United States of 2.78 million dollars.
At the time of the court decision, Cell C had been completed and was in use.
Two weeks after the court decision, Mr. Shambaugh, Mr. James Wilkins,
EWC, and WHC filed for Chapter 11 bankruptcy ("Fact Sheet", 1990).

In June 1989, GRA began collecting data to fulfill Task I
(Description of Current Conditions) of the proposed CAP, under the direction
of the U.S. EPA Region V, RCRA Enforcement Branch. The U.S. District
Court decision was appealed to the 7th Circuit Court of Appeals (GRA, CAP
Task I, 1989) and was subsequently affirmed.

On April 12,1990, RSC submitted a GWAP to IDEM on
behalf of EWC. This GWAP was approved by IDEM on October 10,1990, with
extensive attached modifications, to fulfill the requirements of the original
July 1985 Agreed Order. Pursuant to the March 1989 Judicial Decree for a CAP,
EWC submitted several progress reports, including groundwater and sump
sampling results, to the U.S.. EPA Region V, RCRA Enforcement Branch,
between April 1990 and July 1.991. Several CAP project plans were prepared by
WW Engineering & Science in Grand Rapids, Michigan and Bloomington,
Indiana (formerly GRA). These documents consisted of an RPI 'Work Plan

S369 (11) 14 CONESTOGA-ROVERS & ASSOCIATES



(Task II of the CAP) and a January 31,1990 corrective measures study (Task VI
of the CAP). The Work Plan was approved with modifications by U.S.. EPA
Region V, RCRA Enforcement Branch in January 1991, and a final version
reflecting these modifications was submitted by WW Engineering & Science
on March 11,1991.

According to a June 13,1991 progress report from EWC to
U.S. EPA Region V;, WW Engineering & Science notified EWC that it would
not continue its involvement in the project because of EWC's financial
insecurities. In December 1991, IDEM, began a unilateral, removal action, to
stabilize the facility,, including the collection, storage, and disposal of leachate
and erosion control measures (IDEM Draft Statement of Work,
February 1992). OHM Remediation Services Corporation began these Site
maintenance activities under the direction of IDEM.

In January 1992, IDEM notified certain, persons that it had
identified potentially responsible parties and requested that they make good
faith offer to conduct Site maintenance activities and an RI/FS study for the
Site. After several meetings between the PRP Group and IDEM and pursuant
to a requested extension, a group of PRPs submitted a good faith offer by
June 1,1992. IDEM provided comments on the proposed. SOW, to which the
PRPs subsequently responded. Upon completion of negotiations for terms of
an Agreed Order and finalization of the SOW, (Exhibit II to the Agreed Order)
signature pages were submitted to IDEM, on behalf of the Four County
Landfill PRPs on May 7,1993, pursuant to the schedule specified by IDEM:.

On August 13,1993, IDEM concurred and executed the
Agreed Order. Pursuant to its terms, the Agreed Order became effective upon
signature. Site maintenance activities began, as specified in the Agreed Order,
on August 29, 1993. The RI/FS Work Plan required under the Agreed Order
was submitted within 60 days of the effective date of the Agreed Order. The
RI/FS 'Work Plan was approved by IDEM, after review and comment by the
U.S. EPA,, on May 3, 1994 and field activities associated with the RI -were
initiated on May 23, 1994, within the time period allotted under the Agreed
Order. The Groundwater Technical Memorandum which summarized Site
data acquired during the RI as well as historical data, the acquisition, of which,
preceded implementation of the RI was approved by IDEM! by letter dated
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May 22,1995. Addendum 1 to the approved RI/FS Work Plan 'was prepared
to outline the additional scope of work necessary to determine the nature and
extent of groundwater contamination. Addendum 1 was approved by IDEM
in October 1995.

2.2.3 LandfilLMfilhods

2.2.3.1

Prior to 1978, the State of Indiana did not require wastes to
be separated as hazardous or non-hazardous. The General Refuse Area
shown on Figure 2.3 contains a mixture of general refuse, commercial, amid
industrial waste (U.S. EPA, 1987). During 1974,, Fulton. County opened a
landfill for general refuse, and the volume of general household refuse
received at the landfill was reduced (U.S. EPA,, 1987). Between 1974 and 1978,
the materials deposited in the General Refuse Area were likely a combination
of commercial and industrial wastes (U.S. EPA, 1987).

After 1978, the State of Indiana required disposal facilities
to separate general refuse from the commercial and industrial wastes (i.e., the
"separate area waste"). The approximate boundaries of the separate area
'waste deposits are shown on Figure 2.3. Prior to November 1980, EWC did
not keep complete records of the volume and types of wastes accepted
(U,S, EPA, 1987). On November 19, 1980, with the aid of a contract survey
company, EWC began recording the placement of waste within the individual
unlined waste areas (U.S. EPA, 1987).

Detailed locations of individual waste deposits within the
unlined areas and the respective dates of placement: are shown, in Figure 2.3.
The actual, dimensions of these units or cells were not recorded. These small
waste management units or cells were excavated and used on a daily basis
(i.e., the "graveyard" method) until the "modified trench1" method was
adopted by the facility in the spring of 1985. According to information
presented in the U.S. EPA's Task Force Report (1987), the graveyard method
involved digging a pit (unit) with dimensions of 20 feet by 20 feet by 15 feet
(deep), placing the waste within, the pit, and backfilling over the waste with
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excavated soil. The modified trench method was similar to the graveyard
method, but individual pits were dug, as; necessary,, in a line that was called a
"trench"1 and the waste in any unfilled pit 'was covered daily with soil.
Therefore, with the modified trench method of disposal, only a small pit or
waste management unit (RCRA landfill cell) 'was being used at any one time.
Although the width of each trench varied and was generally not recorded, the
trenches were typically excavated to a depth of approximately 15 feet
(U.S. ERA, 1987).,

2,2.3.2 LinssLDgpcsiis

Cell A, a waste management unit with a flexible
membrane and double-liner systems, was being constructed during the
ILLS., EPA Task Force inspection in June 1986 (U.S. EPA, 1987). Wastes were
placed in this cell beginning on August 18,1986. Cell A covers an area of
approximately 300 feet by 500 feet and the bottom, of the cell lies at
approximately 7(50 feet above mean sea level (amsl). The base consists of two
80-mil, high-density, polyethylene (HOPE) synthetic liners separated by a
drainage mesh that allows for the detection and collection of liquids that may
be indicators of liner failure. A second drainage mesh, a permeable geotextile
fabric, and 10 to 12 inches of sand are located between the double liner and the
waste deposits and were installed to facilitate the collection arid removal of
leachate (U.S. EPA, 1987).

Additional construction details are available in the most
recent RCRA Part B Permit Application submissions (June 1987 and January
1988) and the "Closure and Post-Closure Plans" (April 13,1989). It is assumed
that Cell B and Cell C were constructed on the basis of similar designs. The
"area" method of waste disposal was used in the lined cells (Jacobs, 1988).
This method consisted of placing the 'waste in 3- to 5-foot lifts and covering
the waste as it is "built out" into the cell. Because a portion of Cell C was
constructed in an area that was previously landfilled, the older waste
materials may have been excavated and replaced in the double-lined cells.

The leachate production records for Cells A-North,
A-South, B, and C were reviewed in an internal memorandum dated
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January 24,1.990 from the IDEM Engineering Section to the IDEM
Enforcement Section. Based on this review of graphical data, visual
observations,, and laboratory analyses of the leachate, IDEM concluded that
leaks were present: in all of the primary liner systems within the engineered
cells. This information suggested the presence of a breach in the primary
synthetic liner that allowed leachate to infiltrate into the secondary leachate
detection system.

A more detailed discussion of the available construction
information for the lined cells is provided in Appendix B.

2.2,3.3

Leachate generated in the lined landfill deposits is
currently being collected and shipped for disposal at a RCRA-permitted
facility approved by IDEM. The leachate shipment records for the years 1994
and 1995 has been tabulated and provided in Table 2.1. An average of 43,400
gallons of leachate per month 'were produced in the lined landfill cells during
this two year period. During this period,, the monthly rate of leachate
production varied from 19,300 gallons during December 1995 to 64,800 gallons
during July 1995, In general, the monthly volume of leachate produced in the
lined landfill cells lies between 30,000 and 50,000 gallons.

Between April 1987 and September 1993, a total of eleven
leachate samples were collected, from the lined cells. The majority of the
collected samples were analyzed, for a list of approximately 200 individual
compounds including VOCs, semivolatile organic compounds (SVOCs),
pesticid.es/polych.lorinated biphenyls (PCBs), metals and cyanide. Leachate
analytical data which has been produced periodically since 1987 has been
compiled and summarized in Appendix C, With the exception of the
September 1993 data,, leachate data were previously reported, in the following
documents:: "Four County Landfill Leachate Treatment at POTW"
(June 1992),, and "Analysis of Primary Liners at Four County Landfill"
(January 1990). In order to meet Site operation and maintenance obligations
under the Agreed Order, the Four County Landfill Group authorized.
sampling of the leachate generated in the lined landfill cells. Leachate
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samples were collected in September 1993 for the purpose of characterizing
the leachate for proper disposal. The September 1993 leachate analytical data
were previously submitted to IDEM under cover of the November 1993
monthly progress report (Progress Report No. 3).

2.3 EEE^

Available records indicate that a total of 118 monitoring
wells, piezometers, and 'water supply wells have been installed on the Site
(Figure 2.4). Monitoring well MW-8 'was originally installed as a water supply
well for a residence formerly located in the northwest quadrant of the
property (GRA, CAP Task 1,1989). In addition,, two other water supply wells
were identified at the Site, including a 6-inch diameter well in the northwest
quadrant and a well located near the former support facilities (trailer) in the
southeast quadrant. In addition, the following monitoring wells and
piezometers 'were installed at the Site between 1978 and 1989:

i) seven monitoring wells (MW-1 through MW-7) between
December 1978 and February 1979 by water well contractors;

ii) six monitoring wells (MVV-20, MW-21S, and MW-22 between
May and June 1983, and MW-23S, MW-23M and MW-23L in
April 1985) by ATEC;

iii) twelve monitoring 'wells (MW-21M, MW-21L, MW-24S,
MW-24M, MW-24L, MW-24L2, MW-25, MW-26, MW-27S,
MW-27M, MW-28S, and MW-28M) and four piezometers (P-l,
P-2, P-3, and P-3A) between 1986 and 1987 by Dames & Moore;
and

iv) all of the remaining piezometers and wells in 1988 arid 1989 by
GRA.

A piezometer/monitoring well cluster with a numeric
designation of "34*" was installed by GRA. between December 1988 and
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January 1989 (the asterisk "*" is not a footnote, but rather a means of
distinguishing this cluster from "P-34A," a piezometer formerly located in the
northwest quadrant).

Although all of the 'wells are constructed of polyvinyl
chloride (PVC) material, those installed prior to 1988 are constructed
according to various specifications. In some cases,, the effective well screen,
length (including the sand pack) were inappropriately long and well casing
are attached using glued joints 'which may contribute organic analytes to
samples collected from these wells, For this reason, several monitoring wells
and piezometers were abandoned during the RI.

Several rounds of water level data, were collected, by GRA
in 1989 and tabulated according to separate "hydrostratigraphic" units
(including Units B, Cl, C2, C3, and C4), Water table contour maps generated
from these data generally indicated a north to northeasterly groundwater flow
direction with a very gentle horizontal gradient.

As described in the "Hydrogeologic Assessment Report"
(January 12,1988), Dames & Moore completed slug tests in 1987 to determine
the hydraulic conductivity at five monitoring wells installed in Units B and
C. The hydraulic conductivity values, which were calculated by using two
separate analytical solutions, ranged between 10~b and 1(H: cni/s. By using the
average hydraulic conductivity values derived from the field slug tests, the
laboratory permeability tests of Unit B and Unit C aquifer material, and
representative ranges of the Site hydraulic gradient and effective soil porosity.,
Dames & Moore estimated groundwater flow velocities between 4.8 x l(H:i and
1,6 x 1C)"5' crn/s (0.05 to 17 feet per year).

During investigative activities conducted prior to the RI, a
substantial analytical database was compiled on groundwater quality,
sediment and surface water,, air and landfill gas, biota and residential wells.
These data are summarized in Section 3.0 of this document.
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2.4 EHYSICAL.CHABAC1EBISIICS

2.4.1

5349 (II)

Fulton County had a population of 17,453 in 1900; 15,577
in 1940; 16,984 in 1970; and 19,208 in 1980. The major concentration of the
population, is in and near Rochester,, which is the largest town in the county.
Rochester had a population of 5,016 in 1980. Some of the population, is
concentrated around other small towns in the area. Agriculture is the main
source of income and employment, and the area businesses and industries are
relatively small.

During the period from 1958 to 1967, the number of acres
of land under urban development increased by about 15 percent, and all
categories of agricultural land decreased by the same amount. In 1974,
approximately 87 percent of the county remained agricultural land. As of
1987, approximately 100 acres or less were being converted to urban uses,, and
this trend was expected to continue at a similar rate for several, years (Furr,
1987).

The area to the west: of the Site is open and used for
agricultural purposes, and properties to the north, south, and east are wooded
and sparsely populated, with residents situated on scattered, small farms. The
primarily white, middle class population is involved in agricultural
activities,, with no notable distributions by age or gender. Land use consists of
small, farm and dairy operations. Groundwater is the primary source of
potable water for the residents (Agency for Toxic Substances and Disease
Registry, 1990).

During a U. S. Geological. Survey (USGS) biota study
conducted in January 1988, 64 residences and one church were noted on the
land within 0,5 mile of the Site. Forty-five of these residences were occupied,
and the other 19 appeared to be cottages used only during the summer
months (GRA, CAP Task 1, 1989). A plat survey and listing of owners of
property adjacent to the Four County Landfill is presented in the CAP Task I
report. According to this document, the property immediately north, south,
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and east of the Site has been separated into many small plats that were never
developed.

Potential future land, uses in the vicinity of the Site would
most likely consist: of one or more of the following: open space, agricultural,,
residential (either seasonal or permanent), and small commercial
developments (particularly near State Highway 14). Zoning ordinances,
'which may serve to restrict certain land uses, do not exist in Fulton County,
However, socioeconomic factors would serve to limit the intensity of any
particular use in the vicinity of the Site. For example, the area surrounding
the Site is not likely to attract a large permanent residential population due to
its relatively remote location and lack, of significant industrial development
with a large number of jobs. Moreover, the area lacks a sufficient number of
major arterial thoroughfares for traffic and a large permanent population
which may attract significant industrial development to the area.

2.4.2

As a result of glaciation, the area surrounding the Site
contains a number of small swamps, streams, and lakes, including 24 natural
lakes 'within Fulton County (Harrell, 1935). The closest large water body, King
Lake, 'which covers approximately 18 acres, is located approximately 0.25 mile
east of the Site and has a north-flowing outlet to the Tippecanoe River
(Figure 2.1). The Tippecanoe River flows in a generally northwesterly
direction, and is located approximately one mile north of the Site.

Based on a review of topographic maps of the area, the
three major areas receiving runoff from the Site may include: (1) a wetland
basin to the north of the Site, (2) forested wetlands and King Lake to the east
of the Site, and (3) a series of connected wetlands and an unnamed
stream. /ditch to the south and west: of the Site. The wetland basin, to the
north also receives surface drainage from small areas northwest of the
landfill.

Surface water run-on enters the Site from the wooded
southern boundary and is directed through a ditch to an area of natural
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drainage off the western edge of the Site. Water from this area eventually
drains to the unnamed,, northwest-trending ditch that flows to the
Tippecanoe River. Runoff that does not come into contact with the active
portion of the landfill is collected in a series of ditches and drainage control
ponds, stored in either the southwest retention pond or the northeast
drainage control basin,, and is ultimately discharged from the northeast:
drainage control basin, in accordance with a National Pollutant Discharge
Elimination System (NPDES) Permit (Figure 2.2). Water which collects in the
northeast drainage control basin is discharged at the north end. of the basin.
The discharged water then drains into a culvert (located under County
Highway 525 North) that empties into the wetland basin, north of the Site.

2.4,3 Climate

The climatological information included in this
subsection was obtained primarily from, the document entitled "Soil Survey
of Fulton County,, Indiana" (Purr, 1987). According to Furr, the following
climatic data was obtained from the Rochester, Indiana recording station for
the period from 1951 to 1974:

i) The average winter temperature 'was 26 °F, and the average
summer temperature was 68 °F.

ii) The lowest temperature on record (-23 °F) occurred on
January 29,1.963, and the highest recorded temperature (101 °F)
occurred on. September 2,1953.

iii) The average annual precipitation was approximately 37 inches.
Approximately 23 inches of rain, or more than 63 percent of the
annual total, usually fell between April and September. The
heaviest one-day rainfall event during the period, was
4.72 inches on April 29,1956.

iv) Thunderstorms occurred on approximately 40 days each year.
Occasional tornadoes and severe thunderstorms were local in
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extent, lasted for only a short duration, and caused damage in.
scattered areas.

v) The average seasonal snowfall was about 25 inches, and the
greatest snow depth at any one time was 11 inches. On average,,
18 days of the year had at least one inch of snow on the ground;
however, the number of such days varied greatly from year to
year.

vi) The average relative humidity in mid-afternoon was about
60 percent. Humidity was higher at night, and the average at
dawn was about: 80 percent.

vii) During a typical 24-hour period, it was sunny approximately
70 percent of the day in the summer and 40 percent of the day in
the winter.

viii) The prevailing wind direction was from the southwest, and the
average wind speed was generally highest (i.e., 12 miles per
hour) in the spring.

2.4,4 Ecology.

As part of the landscape environmental evaluation
completed by Christopher B. Burke Engineering, Ltd. (CBBEL), a survey of
flora and fauna indigenous to the study area was completed and presented in
the approved Environmental Evaluation. Report. The Indiana Department of
Natural Resources (IDNR) was also contacted to obtain a list of Federal- and
State-classified endangered or threatened species that exist in the State of
Indiana. This list was also provided in. the Environmental Evaluation
Report.
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2.5

2.5.1

The information on regional geology included in this
subsection, was obtained primarily from the June 5, 1.987 "Geologic Setting of
the Four County Landfill, 'Fulton County, Indiana"1 report by GRA and the
January 27, 1988 CME by Jacobs.

The bedrock in the area of the Site in Fulton County is
covered by a mantle of unconsolidated glacial deposits. Area bedrock consists
of middle Devonian. Age carbonate rocks,, which are part of the Muscatatuck
Group. A bedrock core from a well, located approximately 2.5 miles east of the
Site is described in Doheny, et al. (1975). At that location,, there are 67.1 feet of
lithographic to bioclastic limestone and fine-grained to saccharoidal dolomite
belonging to the Devonian. Age Traverse and Detroit River Formations.
These Devonian formations overlie 11. 9 feet of vuggy Silurian dolomite,
assigned to the Salina Formation, which,, in turn, overlies 173.7 feet of
fine-grained Silurian dolomite assigned to the Wabash Formation. A similar
sequence of thick limestone and dolomite bedrock would be expected beneath
the Site. A structure contour map of the top of the Detroit River Formation
(Devonian) prepared by Doheny,, el: al. (1975) suggests that the bedrock units
dip gently to the north or northeast at about 10 feet per mile, away from the
Kankakee Arch and toward the Michigan. Basin structural feature.

The bedrock in Fulton County is uncon.forrn.ably overlain
by glacial deposits that range in thickness from 100 feet to more than 250 feet
(Gray, 1982). Regionally, northwestern Fulton. County is located between
areas known to have been covered by the southwesterly portion of the
Michigan Lobe ice and the southeasterly portion of the Huron-Erie Lobe ice.
The resultant, complex stratigraphy is typical of interlobate glaciated areas.
Wisconsinan Age glacial deposits in Indiana include ground moraine
deposits, end moraine deposits;, and ice-contact stratified drift of the Trafalgar,
Lagro, and. Atherton Formations (Schneider and Keller, 1970). The ground
moraine is relatively flat lying and consists of till or unsorted gravel, sand,
silt, and clay that was deposited by advancing and retreating glaciers,. End
moraine sediments, comprised primarily of till with smaller areas of stratified
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sand and gravel, were deposited as ridges. These ridges mark the maximum
extent of the ice or a pause in glacial retreat. The Maxinkuckee end moraine
forms a prominent ridge in western Fulton County. Smaller areas of
Wisconsinan Age, ice-contact stratified, sand and gravel, which were
deposited by running water at the margins of the ice, also occur throughout
the region (Schneider and Johnson, 1.967).

Additional glacial deposits include valley train and
outwash sand and gravel, dune sands, and lake sediments of the Atherton
Formation. Sand and gravel were deposited by melt 'water streams that
flowed from the margins of the glacier and meandered back and forth creating
outwash plains. As the ice continued to recede,, wind reworked the outwash
deposits into dunes. Layers of clay, silt, and fine sands 'were formed in areas
where water was temporarily impounded in lakes or ponds, The general
location of the Site relative to these deposits is shown, in Figure 2.5. The Site
is situated on the Delong end moraine, which overlies glacial outwash sand
and gravel.

2 .5 .2 Si

Unconsolidated sediments at the Site are up to 220 feet
thick, consisting of four major lithostratigraphic units (Units A, B, C, and D),
and overlie carbonate bedrock. Figure 2.6 is a. generalized stratigraphic section
of the Site, prepared by GRA. The Site-speciific stratigraphy was characterized
primarily by GRA in a memorandum report: to RSC on January 11, 1988. The
original framework was refined after extensive drilling 'work in 1988 and 1989
and presented in the two GRA. "Memorandum Reports" (April 28, 1989 and
December 15, 1989). The four relatively distinct stratigraphic units and the
bedrock encountered at the Site are described in detail in the following
subsections. Structure maps for the top of stratigraphic Units B and C and the
base of Unit C are provided in Figures 2.7, 2.8 and 2.9, respectively.
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2.5.2.1 1MLA

Stratigraphic Unit A consists of a sequence of four, distinct
subunits of loam and silt loam, glacial till that probably represent separate
phases of glacial deposition (Figure 2.6). From, top to bottom, the stratigraphy
is comprised of: (1) a surficial, brown, weathered loam till (subun.it Al); (2) a
mixture of gray, silt loam and loam till (subunits A2 and A22); and (3) a
brittle, hard,, olive-gray silly till (subuniit A3). Groundwater in the Unit A till
sequence occurs in discontinuous perched zones within stratified intertill
sand and gravel deposits. Several piezometers and an older series of
monitoring wells have been installed in Unit A but these wells do not yield
significant quantities of water and do not have consistent water level
readings.

2.5-2.2

Stratigraphic Unit: B (a glacio-lacustrine sequence)
underlies Unit A and is comprised of well-stratified, fine to medium-grained
sand and interbedded silt. At most: locations, a very sharp basal contact with
the Unit A till sequence was observed (i.e., a thin weathering zone marked by
an oxidized loam or a brown pebbly sand). Although the contact between
Units A. and B varies considerably in elevation across the facility. Unit B has a
relatively uniform thickness of 28 to 42 feet and appears to contain three
major silt beds: one near the top, a second in the middle portion, and a third
marking; the base. The silt bed in the middle portion of the unit appears to be
continuous and serves as a marker horizon... The base of Unit B (i.e., the top
of Unit C as illustrated on Figure 2.8) is also an irregular surface, with a
pattern similar to the top of Unit B and is arbitrarily mapped at the bottom of
the lowermost silt bed.

Unit B is interpreted as a subaqueous deposit associated
with a prograding delta front. The water table generally lies within Unit B, at
an elevation between approximately 725 and 730 feet arnsl.
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2.5.2.3

Soil samples collected from borings completed through
Unit C suggest that the unit consists of gl.acio-ifluvia.1 sediments composed of
an upper (upward fining) sequence overlying a. lower (upward coarsening)
sequence that cuts unconformably and irregularly into an older glacial till
(Unit D). The top of the upper sequence is gradational with the overlying
Unit B and is arbitrarily placed at: the base of the lowest silt bed in Unit B. The
upper part of Unit C coarsens downward to a zone of coarse sand, sandy
gravel, and gravel, designated as subunit C2,

Subunit C2 is comprised of a more permeable sand and
gravel layer that occurs at elevations between 680 and 690 feet amsl. Below
subunit C2, the top of the lower sequence is marked by a discontinuous pebbly
loam ("diamict") or a zone of massive, gray, silty mud. Fine sands are also
found in this interval. The pebbly loam contains abundant stratified material
and is interpreted as a proximal mud flow adjacent to an advancing ice lobe.
The gray, silly mud and fine sand units possibly represent lower energy
deposition in ponded areas adjacent to and resulting from the mud flow(s).
Regardless of their origin, the silty mud and fine sands are closely associated,
and where present, separate Unit C into an upper and lower sequence.

Although Unit C wells installed in 1988 and 1989 are
identified by subunit Cl to C4 designations (e.g., P-27C3), these subunits are
not intended to be part of a formal stratigraphic hierarchy. Rather, they are
informally defined and related primarily to the elevation of the coarser "C2"
horizon, as well as the relative contacts with Units B and D.

The lower sequence of Unit C thins from north to south.
In the northwest quadrant, over 100 feet of sand and gravel underlie the
""muddy zone" of Unit C and directly overlie Devonian carbonate bedrock. At
the southern margin of the southwest quadrant, the lower sequence of Unit C
is approximately 5 feet thick and overlies glacial till (Unit D). The base of
Unit C slopes steeply to the north, as illustrated in Figure 2.9. The thickness
of Unit D at selected data points is also depicted in Figure 2.9,
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2.5.2.4 LJrdtJD

Stratigraphic Unit D consists of un.consolid.ated loam, or
finer-textured glacial till that has been, entirely removed in certain areas,
presumably by glacial meltwater scouring. 'Where present, the till
unconformably overlies carbonate bedrock of Devonian Age. The maximum
thickness of Unit D is 47 feet, in the southwest quadrant: of the Site. The unit
thins abruptly to the north and is cut out by sand and gravel in the lower part
of Unit C. The basal portion, of Unit D is appreciably more clayey and reddish
than the upper portion.. It is not known whether this is related to the
incorporation of residual clay soil material, into the basal portion of a single
till unit, or whether two distinct till units exist. No geotechnical analyses of
the basal till were performed because of the very mixed nature of the
circulated mud-rotary samples from, this depth.

2.5.2.5 Bedrock

Bedrock beneath the facility is comprised of carbonate
(limestone and dolomite) bedrock of middle Devonian Age, probably of the
Detroit: River Formation. Approximately 4 feet of light-gray to dark-brown,
fine-to coarsely-crystalline limestone and dolomite were penetrated at four
separate locations at the Site. A detailed description of bedrock in Fulton
County is provided in Section 2.4.1.

2.5,3

The regional hydrogeology information included in this
subsection 'was obtained primarily from the CME (Jacobs, 1988). According to
Rosenshein and Hunn (1.964), "... few water wells have been drilled into the
rocks of Devonian [Age]/' and "[although these limestone and shales are not
extensively used as a source of water in. Fulton Co-unity, they are a potential
source of water of which quality and quantity available is uncertain.."1

Reportedly, a well located in Richland Township (directly east of the Site) was
installed in. limestone and had a drawdown of 50 feet after being pumped for
2 hours at 10 gallons per minute (Rosenshein and Hunn, 1964).
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Glacio-fhivial sand and gravel deposits are the chief
sources of groundwater for domestic, livestock, industrial,, and public supplies
in Fulton County (Rosenshein and Hunn, 1964), Both, confined and
unconfined aquifers are present within the unconsolidated deposits. Wells
that tap these aquifers are generally less than 150 feet deep and yield from
5 to 1,000 gallons per minute (gpm). 'Water hardness typically is between.
200 to 450 parts per million (ppm), and iron content is generally higher than
the secondary maximum contaminant level (SMCL) of 0.3 ppm established in
the Sale Drinking 'Water Act of 1974. Examples of ionic species concentrations
are: iron at 0.1 to 7,5 ppm, bicarbonate at 151 to 532 ppm, sulfate at 5 to
175 ppm, and hardness (as calcium carbonate) at 180 to 540 ppm (Rosenshein
arid Hunn, 1964).

Glacial till deposits in Fulton County are not a viable
source of groundwater. These fine-grained, heterogeneous deposits typically
are not sufficiently extensive arid cannot: transmit 'water at the rate necessary
to sustain yields for even modest domestic supplies (Dames & Moore, 1988).

As reported in the "CAP Task I - Description of Current
Conditions" by GRA, groundwater is used for domestic supply at some
locations within a 0.5-mile radius of the Site. Appendix D of this RI Report
contains private water well logs obtained by GRA from the files of the IDNR
Division of Water. The groundwater supply in the general area appears to be
derived from the glacio-fluvial aquifer corresponding to the stratigraphic
Unit C (GRA, CAP Task 1,1989).

Based on regional topography and nearby surface water
locations and elevations, the regional groundwater flow direction appears to
be north arid northeast, toward the Tippecanoe River. The hydraulic
conductivity (permeability) of the glacio-fluvial and glacio-lacustrine aquifers
could be expected to fall within the range of 10"-'- to 10"':' cm/sec (Fetter, 1988)..
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2.5,4 Site

5369 (11)

Several rounds of water level data were collected by GRA
in 1989 arid tabulated according to separate "hydrostratigraphic" units
(including Units B, Cl, C2, C3, and C4). Water table contour maps generated
from these data generally indicate a north to northeasterly groundwater flow
direction with a very gentle horizontal gradient and a negligible vertical
gradient

As described in the "Hydrogeologic Assessment Report"
(January 12, 1988), Dames & Moore completed slug; tests in 1987 to determine
the hydraulic conductivity at five monitoring wells installed in Units B and
C. The hydraulic conductivity values, which were calculated by using two
separate analytical solutions, ranged between 10"lf:i and 10"* cm/see (Table 2.2).
By using the average hydraulic conductivity values derived from the field
slug tests,, the laboratory permeability tests of Unit B and Unit C aquifer
material,, and representative ranges of the Site hydraulic gradient and
effective soil porosity, Dames & Moore estimated groundwater flow velocities
between. 4.8 x 1CH:! and 1.6 x lO"-' cm/sec (0.05 to 17 feet per year).

2.6 SOIL

2.6.1 Regional

The regional soils information included in this subsection
was obtained primarily from, the U. S. Soil Conservation Service document
entitled "Soil Survey of Fulton County, Indiana", which was completed by
G. Franklin Furr, Jr., in July 1987. According to Furr, northwestern Fulton
County is dominated by the Wawasee soil series,, which consists of deep,
well-drained, moderately permeable soils formed on glacial till plains and
moraines. Slopes range from 2 to 18 percent. The thickness of the upper part
of the profile, where soil formation processes are active, is approximately
28 to 40 inches.. The A horizon is medium-acid to neutral, and. consists
predominantly of fine, sandy loam and lesser amounts of sandy loam arid
loam. The B horizon is generally a loam or sandy clay loam, with strongly
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acid to neutral reactions, and the C horizon is primarily composed of a fine
sandy loam or loam. These soil horizons (i.e.. A, B, and C) should not be
confused with the stratigraphic Units A, B, C, and D.

2.6.2 Si

During past drilling activities conducted at the Site,
numerous Shelby tube and split-spoon soil samples were collected, inspected.,
and analyzed for geotechnical parameters. For example, the Dames & Moore
"Hydrogeologic Assessment Report" dated January 12, 1988, presents the
results of soil, classification tests completed for samples collected during the
1986 and 1987 investigations from the Unit A till sequence (Table 2.3). The
sample classifications were determined based upon sieve analysis,
hydrometer testing, and/or Atterberg limits testing, arid the soils were
designated according to the U. S. Department of Agriculture's (USDA's)
system and the Unified Soil Classification System (IJSCS).

The results of laboratory permeability testing for the
samples collected by Dames & Moore between 1986 and 1987 are also shown
in Table 2.3. In general, the falling head permeability tests indicate that the
Unit A soils have permeabilities ranging from 10~8 to 10"'-' cm/sec. Several
representative soil samples 'were also analyzed for cation exchange capacity
(CEC) and calcium carbonate equivalency. The CEC results ranged from less
than 1 to a high of 18.3 milliequivalents (meq)/100 grams. The higher CEC
values were generally measured in the upper glacial soils (Unit A), the
interbedded silt layers, and the till material (Unit D) underlying the sand and
gravel aquifer, all of which have moderate to low percentages of silt and
clay-size material. The lower CEC values (less than 1 meq/100 grams) were
measured in the predominantly sand deposits of the glacio-lacustrine
sequence (Unit B) and the glacio-fluvial sequence (Unit C). The soil analytical
results and the pH and add reaction tests completed by Dames & Moore in the
field indicated a "closed-environment condition," with no evidence of
oxidized or weathered zones from, previous soil development within the
Unit A till sequence (Dames & Moore, 1988).
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During the 1988 and 1989 investigations by GRA, selected
soil samples were analyzed for CEC, calcium carbonate equivalency, and
texture (including sieve and hydrometer testing). The results of these tests
are summarized in Tables 2.4 and 2.5. The CEC values fell into a fairly
narrow range, 2.3 to 5.9 meq/100 grams, probably because all of the GRA
samples were collected from Unit A. The calcium carbonate equivalency
values ranged from 18.8 to 28.8 percent, which are comparable to the data
obtained by Dames & Moore during their investigation, of Unit A.
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3.0 EREYIQU3J2AIA

3.1 GENEEAL

A substantial analytical database was compiled prior to the
commencement of the RI at the Site. This section summarizes the analytical
data compiled prior to the RI for the various environmental media including
groundwater, soil, sediment and surface water, air and landfill gas, biota and
residential wells. Prior to commencing the RI, these data were compiled and
evaluated to identify data gathering requirements and establish a scope of
work for the RI.

3.2 GEQ1INDWAIER

Quadrant by quadrant summaries of the on-Site
groundwater sampling data collected prior to the RI are provided in
Appendix E. These tables contain data associated with monitoring wells and
piezometers screened in stratigraphic Units A, B, and C, as referenced in the
approved RI/FS 'Work Plant. The data indicate that the wells and piezometers
installed at the Site were sampled over several different time periods for a
variety of analytical parameters.

During previous investigations, the groundwater beneath
the Site was found to contain chlorides in addition to various organic and
inorganic species. Organic compounds which have been detected in collected
groundwater samples during previous investigations included VOCs and
base-neutral and acid extractable compounds (BNAs). VOCs detected in
collected samples included non-halogenated aromatic compounds such as
benzene, toluene, ethylbenzene and xylenes (BTEX); halogenated aliphatic
compounds including chlorinated solvent-related compounds;
chlorofluorocarbons such as fluorotrichloromethane; and ketones. BNAs
commonly detected in collected groundwater samples included phenol and
phthalate-related compounds.

Although numerous groundwater samples were collected
during previous investigations, analytical results from a consistent network
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of monitoring wells for a consistent list of analytes were not available.
Furthermore, sampling and quality assurance procedures have been
inconsistent. Therefore, one significant objective of the RI was to collect
representative ground/water samples from the various stratigraphic units
beneath the Site and analyze these samples for a. consistent list of analytes
under strict quality assurance procedures.

3.2.1

In general, the greatest number and magnitude of organic
compound detections occurred in groundwater samples collected from wells
and piezometers screened in Unit A. More specifically, the greatest number
of organic compounds and magnitude of detections occurred in Unit A
monitoring wells and piezometers located in the northwest quadrant (P-10,
P-12A, P-14A, P-26A and P-34A.) and southwest quadrant (P-2) 'where unlined
landfill deposits are present. Various inorganic analytes including metals,
nitrates, sulfates, and chlorides were detected in samples collected from
Unit A monitoring wells.

3.2.2

Although some organic compounds were detected in
groundwater samples from Unit B, the number of detected compounds and
the magnitude of the detections are generally lower in Unit B than, in Unit A.
Concentrations of VOCs in the affected. Unit B wells appeared, to steadily
decline with each subsequent sampling event, However, one Unit B well
located in the northwest quadrant (MW-33B) showed, consistent detections of
1,2-dichloroethane over time, with no indication of declining concentrations.
Over the course of eleven sampling events between November 1988 and
October 1990, this compound was detected at a maximum concentration of
1,100 micrograms per liter (pg/L). However, the analytical results of
groundwater samples obtained from monitoring wells and p iezometers
screened within Unit B along the northern and. northeastern margins of the
property (MW-31B, MW-30B, MW-23B, P-8B, and P--7B) did not indicate the
presence of VOCs in the downgradient direction.
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3.2.3 L]njLC_Daia

Only a few organic compounds were detected sporadically
in groundwater samples collected from Unit C monitoring wells and
piezometers. The concentrations of detected organic compounds are
generally several orders of magnitude lower than the groundwater samples
collected from monitoring wells completed within Unit A.

3,2.4

The groundwater database compiled by ERM during the
preparation, of the SOW 'was reviewed for gross alpha and gross beta
detections. During; the period from December 1982 through September 1989,
selected on-Site monitoring well /piezometers were sampled for gross alpha
and gross beta activity. Groundwater samples were collected from
monitoring wells screened in stratigraphic units A, B and C. A number of the
monitoring wells sampled for gross alpha and gross beta were screened across
multiple stratigraphic units. Results of these analyses are summarized on
Table 3.1. The maximum contaminant level (MCL) for gross alpha is
15 picoCuries per Liter (pCi/L) and four millirems per year (mrem/yr) for
gross beta (total body count or critical organ, dosage).4 Gross alpha detections
exceeded the MCL sporadically at four monitoring wells (MW-20, MW-21S,
MW-23S and. MW-24L2). The reported concentrations for gross beta (in
pCi/L) is not convertible to total body count or critical organ dosage.
However, a concentration of 50 pCi/L gross beta is a screening level whereby
the need to analyze for specific radionuclides is evaluated. The concentration
of gross beta exceeded 50 pCi/L sporadically at seven locations (MW-20,
MW-21S, MW-23S, MW-24L2, MW-27S, MW-28M and MW-28S).

During the period from September 1983 and
December 1987, groundwater samples collected from MW-20 were collected.
and analyzed for gross alpha and gross beta activity on eleven occasions. The

4U.S. EPA Office of Water, Drinking Water Regulations and Health Advisories, May 1995.
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concentration of gross alpha radiation marginally exceeded, the MCL of
15 pCi/L only twice during this period. (September 1983 and February 1985).
Gross beta exceeded 50 pCi/L in ground water samples collected from MW-20
during six sampling events conducted during the period of September 1983 to
February 1985. The measured gross beta activity in samples collected from
MW-20 ranged, from 18.7 pCi/L to 200pCi/L. However, during three
subsequent sampling rounds conducted between September 1986 and
December 1987,, the concentrations of gross beta were substantially below the
MCL and continued to decline steadily during this period, ranging from
11 pCi/L in September 1986, down to 1.3 pCi/L in December 1987.

On the basis of the existing database pertaining to gross
alpha and gross beta radionuclides in ground water samples collected from.
on-Site monitoring wells and piezometers, characterization of the
groundwater with respect to these analytes was conducted during the RI,
These additional characterization activities are detailed, in Section. 4.5.2 and
the results of these activities are reported in Section. 5.4.5.

3.3 SOIL

Field screening measurements obtained by GRA in 1989
using a photoionization detector (e.g. HNu photoionizer) and the headspace
technique suggest the presence of organic contamination in soil beneath the
northern portion, of the General Refuse Area. Headspace screening results
obtained by GRA were reported, in Appendix J of the GW.AF (RSC,, 1990).
Headspace screening results obtained by GRA are provided in Table 3.2 and
the locations of the boreholes where GRA headspace screening results were
obtained are presented, in Figure 3.1. Information regarding the specific field
procedures and instruments used, to perform headspace screening were not
provided in the GWAP.
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3.4

In August 1985, the ISBH collected sediment samples from
King; Lake for laboratory analyses of pesticides, PCBs, metals, arid cyanide.
Pesticides, PCBs and cyanide were not detected and the metals which were
detected in sediment fell within the range of normal background
concentrations (GRA, CAP Task I, 1989).

During the June 1986 U.S. EPA Task Force investigation,
four surface water samples were collected at the following locations:

i) the inlet to the culvert beneath County Highway 525 North,

ii) the southwest retention, pond,

iii) run-on at the southwest ditch,, and

iv) runoff from the southwest ditch,

Collected surface water samples were analyzed for selected
VOCs (toluene, acetone, chloroform, carbon tetrachloride, methylene
chloride, benzene, 1,1,1-trichloroethane, 1,1-dichloroethane, trich.loroeth.ene
and 2-butanone), selected SVOCs (phenol, nitrobenzene,,
bis(2-ethylhexyl)phthalate and benzoic acid), lindane, target analyte list (TAL)
total and dissolved metals, purgeable organic carbon (POC), purgeable organic
halogens (POX), total organic carbon (TOC), total organic halogens (TOX), total
phenol, ammonia nitrogen, nitrate nitrogen, sulfate, chloride, cyanide, nitrite
nitrogen arid bromide. Analytes detected in surface water data acquired by the
U.S.. EPA Task Force during the 1986 evaluation of the Site are summarized
in Table 3.3. Except for TOC and TOX, most of the analyte concentrations
detected in samples collected from the southwest ditch were greater for the
runoff than the run-on. Several VOCs were detected in the south/west
retention pond surface water sample, including toluene at 430 ug/L and
1,1,1-trichloroethane at 160 |J.g/L. In addition, total chromium at 65 Jig/L,
total lead at 54.5 |.ig/L, total mercury at 0.3 |.ig/L, and total phenol at 22 |U.g/L
were also detected. Additional analytes which were detected are summarized
in Table 3.3.
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The surface water data 'were acquired by the U.S. EPA. Task
Force prior to the issuance of the NPDES permit (No. 0048097 which was
executed by IDEM's Assistant Commissioner of 'Water Management on
September 24, 1986) for the outfall from the northeast retention, pond. The
NPDES permit specifies particular analytes, sampling frequencies and
protocols for collecting samples from the approved outfall from the northeast
drainage control basin under discharge conditions (i.e. during periods when
water is being discharged from the northeast drainage control basin). Since
the U.S. EPA Task Force investigation preceded the issuance of the NPDES
permit, the U.S. EFA's surface water data are not directly comparable to the
NPDES permit limitations since the surface water samples were not collected
in a manner consistent with the NPDES permit requirements. However, the
surface water sample collected in the northeast quadrant at the culvert
beneath County Highway 525 North contained no significant concentrations
of contaminants (U.S. EPA, 1987).

As described in the USGS administrative report: entitled
"Assessment of the Geology, Groundwater Flow, and. Groundwater Quality at
Four County Landfill, Fulton County, Indiana" (Greernan, 1988), IDEM
tabulated the results for four surface water samples collected at the NPDES
discharge point in 1986 and 1987. Although no organic chemicals were
detected in three of these samples, one sample contained 17 VOCs detected at
or above 100 |J.g/L (Greeman, 1988).

An evaluation of sediment and surface water both on-
and off-Site sediment and surface water was conducted during the RI.
Section 4.3 details the investigative activities performed to evaluate sediment
and surface water quality and. Section 5.2 summarizes the analytical data
obtained as a result: of these activities.

3.5 AJKAM2IANDEILL-GAS

In. May 1988, Dr. Robert B. Jacko, Professor of
Environmental Engineering at Purdue University, conducted an air
emissions study of the landfill over an approximate 7-hour period, during a
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typical operating day (GRA, CAP Task-1,1989). Monitoring arid analyses were
conducted for suspended participates, size distribution, particulate adsorbed
organics, vapor phase organics, and. metals. In a November 1.988 report,
Dr. Jacko concluded that pollutants were either not detected or were present at
concentrations many times lower than established allowable air standards.
Dr. Jacko also concluded that no pollutants exist in the ambient air downwind
from the Site that would compromise the health of individuals working or
residing in the area.

Investigative activities were conducted during the RI to
further evaluate air emissions and landfill gas. These investigative activities
are summarized in Section. 4.4 and the results of these activities are presented
in Section 5.3.

3.6 BIQIA

As described in. the March 24, 1987 ISBH memorandum,
the concentration of metals, total PCBs, pesticides, and pesticide degradation
products in fish tissue samples collected from King Lake in August 1985 were
below action levels established by the U. S. Food and Drug Administration.

The U.S. Fish and Wildlife Service's Indiana Field Office
conducted a survey of contaminants in selected biota near the Site during the
summer of 1987. The report, which was released in October 1988, contains the
analytical results for whole-body tissue samples of fish, anurans (frogs and
tadpoles), crayfish,, and. small mammals (mice and shrews). Analysis of the
various tissues included organochlorine chemicals, PCBs, and metals. In
addition, crayfish tissue was analyzed for polynuclear aromatic hydrocarbons
(PAHs). All of the organisms were collected from areas receiving or
potentially receiving surface water runoff from the Site, and the analyte
values were compared with 'those measured in organisms collected from a
control area to the northeast of the landfill (Lake Maxinkuckee).

The results of the study indicated that the prevalence arid
concentration of inorganic analytes (i.e., heavy metals) may be statistically
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greater in tissue samples from biota collected from the wetland basin
receiving flow from the NPDES outfall,, and from, the east-flowing, wooded
drainageway to King Lake. Analytes specifically noted -were manganese,
aluminum, zinc, cadmium, mercury, and nickel.

3.7

The sampling and analysis of private water wells in the
vicinity of the Four County Landfill began as early as 1981 (GRA, CAP Task I,
1989). In 1986, ISBH sampled domestic water wells near the landfill to address
some of the local citizens' concerns. Although some of these wells contained
heavy metals and bacteria, the contamination at several residences was
attributed to improper well construction or localized sources of
contamination such as septic systems or feed lots (ATSDR, 1990),

Since October 1986, several residential, wells have been
sampled by Fulton County approximately twice a year, using a fund.
established by EWC. The laboratory data (without a description, of the
sampling or analytical procedures) have been reported to the Hazardous
Substance Committee of the Fulton County Auditor's office by:

i) Brookside Farms Laboratory Association, Inc. in Knoxville, Ohio
between October 1986 arid August 1987; and

ii) Environmental Health Laboratories in South Bend, Indiana
beginning in March 1988 and continuing through the present.

The existing residential well data were compiled on a
computer database which was transmitted to IDEM under cover of a
memorandum dated, December 18, 1995. This memorandum provided a brief
summary of the existing data, the dates of the various monitoring events, the
analytes monitored and analytical procedures employed by the laboratory.
This memorandum and the associated residential well summary tables for
the period from March 1988 through June 1995, are reproduced in
Appendix F.
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The residential well data compiled during the period of
March 1988 to June 1995 indicate that there have been no exceedences of the
maximum contaminant levels (MCLs) promulgated under the Safe Drinking
'Water Act for VOCs, SVOCs or gross alpha and gross beta radionuclides. One
exceedence of the MCL for nickel was observed during a single sampling
round at one residential well. However, the MCL for nickel was not exceeded
in numerous subsequent samples collected at this location. An exceedence of
the MCL for arsenic was observed at a residential well located at least 0.5 miles
southwest of the Site. However, based on available groundwater flow data,,
this residential well is located upgradient of the Site. Additionally,
exceedences of the MCL for arsenic were not observed in samples collected
from on-Site monitoring wells and piezometers screened at similar depths as
the residential well. Therefore, this detection of arsenic is not considered to
be related to the Site. Exceedences of the secondary MCLs for iron and
manganese were ubiquitous during regular monitoring events. This trend is
attributable to the regional groundwater chemistry rather than being
Site-related.
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4.0

4.1 GENERAL

This Section summarizes the source characterization data
compiled during the RI as well as describes the activities performed during
the RI to date, to delineate the nature and extent of contamination. The
investigative activities performed during the RI were conducted in
accordance with the protocols detailed Sampling and. Analysis Plan (SAP)
presented in Appendix H, Section H.I of the approved RI/FS Work Plan
which included a Field Sampling and Analysis Plan (FSAP) and a Quality
Assurance Project Plan (QAPP).

4.2

5369 (11)

As indicated in the February 26, 1987 RCRA. Part A Permit
Application, the facility accepted RCRA-hazardous wastes consisting of heavy
metals, wastewater treatment sludge, oven residues, petroleum refining
wastes, steel mill emission control dust/sludge, lead smelting emission
control dust/sludge, and corrosive materials. According to the June 1987
RCRA Part B Permit Application, the wastes accepted at the Site were
generally: (1) listed as hazardous because of the inorganic constituents (heavy
metals) present, (2) characterized as hazardous because of corrosivity or
Extraction Procedure (EP) Toxicity, or (3) classified as F001 through F005
wastes. Ignitable, reactive, or incompatible wastes were generally not accepted
for disposal. (EWC, RCRA Part B Permit Application, 1987).

Prior to acceptance and disposal, of wastes in Cell A, EWC
stated, that greater than 90 percent of the wastes accepted for disposal were
characteristically nonhazardous (EWC, RCRA PartB Permit Application,
1987). However, the specific methods used to determine hazardous
characteristics were not well documented. It is likely that materials
containing heavy metals were co-disposed with wastes containing high pH
materials (i.e., lime-stabilized treatment residues). Waste was delivered both
in bulk and. in drums (EWC, RCRA. Part B Permit Application, 1987),
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A detailed evaluation of the 'waste receipt records was
performed to determine the specific types of waste delivered to the Site,
These records include waste manifests, bills of lading, and landfill records,
Consistent with the ruling handed down by the U.S. District Court, Northern
District of Indiana (Cause No. S87-55), it was assumed that wastes delivered to
the Site prior to August 20,1986 were disposed of in the unlined areas of the
Site and that waste which arrived on or after that date were disposed of in the
engineered cells (lined cells). Table 4.1 summarizes specific waste streams
delivered to the Site, an estimate of the volume of the shipments of each
waste stream delivered and. whether the waste was disposed of in the lined
(after August 19,1986) or the unlined disposal areas (prior to August 20,1986).
Table 4,2 presents a summary of hazardous wastes delivered to the Site and a
description of these wastes.

Waste materials were transported, to the Site by contracted
haulers and generators in tandem, triaxle semitractor/trailer units and
roll-off boxes. EWC stated that the approximate daily average was
10 truckloads per day, but ranged between 0 and 50 loads per day depending
on weather, scheduling, and other factors. Net load weights generally ranged
from 16 to 22 tons., with gross weights up to the legal maximum (EWC, R.CRA
Part B Pemnit Application, 1.987), Vehicles formerly entered the Site from, the
southeastern corner, stopping at a laboratory for check-in and on-Site waste
analysis before proceeding to individual cells for unloading. After June 1987,
the office and laboratory were moved to the eastern parcel of property, across
Indiana State Highway 17, Loads were then weighed and examined at that
location before proceeding across State Highway 17 onto County Highway 525
North, to the entrance of the northwest quadrant: of the facility.

4.3 SJIPXMI^^

sat!) (ii)

As discussed in the approved. RI Work Plan, sediment and
surface water samples were collected to determine the impact of the waste
deposits on Site, if any, on surface water and sediments in the vicinity of the
Site. Sediment sampling points for eight: on-Site locations and 12 off-Site
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locations were identified as shown in Figures 4.1 and 4.2, respectively. Grab
samples were analyzed for the compounds previously determined to be
present or likely to be present including the U.S. EPA's Target Compound List
(TCL) and the inorganic analytes on the U.S. EPA's Target Analyte List (TAL).
Additionally, sediment samples were analyzed for TOC in order to assist with
the determination of ecological risk, factors. If surface water was present at
any of the proposed locations, samples were collected and analyzed for the
same constituents. Sample collection, handling and analytical protocols
detailed in the approved RI/FS 'Work Plan 'were adhered to during sediment
and surface water collection activities.

4.3.1

A total of eight locations were selected on the landfill
property for collection of sediment and surface water samples. In general,
these locations corresponded to areas of the landfill property which received
surface water discharges from the landfilled areas. These areas included the
southwest retention pond and the northeast drainage control basin..

One sediment and surface water sample was collected
from the southwest: retention pond adjacent to the unlined waste area
(Figure 4.1). This sampling location was identified as being likely to contain
sediment which has accumulated as a result of surface water runoff from, the
adjacent landfilled area.

Seven sampling locations were selected in the vicinity of
the northeast drainage control basin. Five of these -were located within the
northeast drainage control basin and the remaining two were located near the
outlet of the basin. The five samples within the basin were spaced at regular
intervals around the perimeter of the basin. The purpose of these sampling
locations was to determine the chemical quality of sediments which
accumulated within the basin, as a result of surface water runoff from adjacent
areas. Two representative samples of were collected from the low area
adjacent to the NPDES discharge point. These samples were representative of
sediment accumulation as a result of discharge from the basin and as a result
of runoff from adjacent: land areas.
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4,3.2

536.9 (11)

Twelve locations off the landfill property were selected for
the collection, of sediment and surface water samples. Three separate
drainage tributaries receive surface water runoff from the Site were outlined
in the approved RI/FS 'Work Plan:

i) a low lying area located at the north of County Highway 5:25
North which receives runoff from the NPDES discharge point;

ii) a northwest-southeast trending drainageway 'which directs
surface water from the eastern portion of the Site beneath
Highway 17, toward King Lake; and

iii) a southeast-northwest trending drainageway which directs
surface water across the southwestern portion of the Site toward.
the Tippecanoe River.

Four sampling locations were selected from the low-lying
area receiving NPDES discharge as described in item i) above. One sample
was obtained, immediately adjacent to the culvert opposite the NPDES
outflow. Two additional representative sampling locations were selected
northwest of this culvert: in the lowland area located between County
Highway 525 North and County Road 1000 West. The final sample was
collected from the upgradient (western) side of a culvert located beneath
County Road 1000 West which allows water to drain into the lowland area
between County Road 1000 West and County Highway 525 North.

Three sampling locations were selected in the
northwest-southeast drainageway which directs surface water toward
King Lake as described in item ii.) above. Three samples were collected, at
regular intervals from the drainageway in the open area located west of the
landfilled property to evaluate whether runoff from the Site has impacted
this area.
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Five sample locations were selected in the
southeast-northwest trending drainageway which crosses the southwestern
portion of the Site as described in item iii) above. Two sampling locations}
were selected at points far enough upgradient to avoid potential influence
from a backup of the southwest retention pond. These two locations were
selected as being representative of upgradient surface 'water and sediment
quality in this area. The remaining three sampling locations were from, areas
receiving surface water runoff from, the Site to the open area to the west of
the landfilled property. These sampling locations 'were selected to evaluate
impacts which may be present as a result: of surface water runoff from the
landfilled property.

4.4

Disposal of municipal wastes as well as hazardous waste
occurred at the Site. Emissions of VOCs and airborne particulates may be of
concern at any hazardous waste disposal site. At landfills, such as the Four
County Landfill, where municipal solid wastes} were disposed in addition to
industrial and hazardous 'wastes, methane gas production resulting from the
degradation of municipal solid wastes may result, However, VOCs and toxic
metals were not detected at elevated levels during the 1988 air monitoring
survey conducted during active operation of the landfill (see the discussion in
Section 3. 5).

On the basis of this information, emissions of methane
gas, VOCs,, hydrogen, sulfi.de, and hydrogen cyanide were identified for further
review during the RI. Additionally, whole air samples} were collected during
the RI for VOC analysis. Since particulate emissions under current Site
conditions were expected to be a fraction of the particulate emissions from the
Site under operating conditions, monitoring for particulate emissions was
not conducted during the RI. As discussed in the approved RI Work Plan, the
objectives of the air monitoring program were to screen for the compounds of
concern and to provide data suitable for use in developing the baseline risk
assessment.
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4.4.1

Meteorological data collected during air monitoring
activities included wind speed and direction,, temperature, barometric
pressure,, and relative humidity. These data were collected at hourly intervals
during air sampling activities using direct reading instruments. Additionally,
general meteorological observations (overcast conditions, presence /absence of
precipitation events, occurrence of fog and haze, etc.) were recorded regularly
during the air sampling program,

Every effort was made to conduct the air monitoring
under conditions of constant wind speed and direction and no significant
meteorological changes were noted during these activities.

4.4.2

5369(11)

In order to identify areas of the landfill where significant
landfill gas emissions may occur, a detailed inspection of the landfill was
conducted. The Site inspection was conducted on a 100 foot by 100 foot grid
pattern. During the Site inspection, a portable combustible gas indicator was
used in order to screen for the presence of combustible gases, Additionally,
detailed observations were made in order to determine likely areas 'where
landfill gas may be discharging to the surface, Such areas might be identified
by lack of vegetation, the presence of deep cracks or fissures in the soil cover,
gas bubbles in ponded areas, and unusual odors.

The only areas identified as a potential concern during the
Site inspection were three locations where minor fissures in the soil cover
were identified. These fissures were located in areas of relatively steep
sideslopes on Cell A and the General Refuse Area. These minor fissures were
observed in grid sections numbered 122, 128 and 131 . Site grid locations are
depicted on. Figure 2.3. Gas emission monitoring using portable
instrumentation was conducted at these areas and during the Site inspection
to assess ambient conditions
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4.4.3

In order to evaluate VOC emissions which may be of
concern to the population surrounding the Site, VOC monitoring was
conducted, A total of 22 air samples were collected during two separate
events (eleven samples per event). One event: was conducted in June 1994
and the other in July of 1994. Six interior sampling locations and four
perimeter sampling locations were selected during each, sampling event.
These sampling locations were selected on the basis of observations made
during the Site inspection described previously and the observed wind
direction, on the days that sampling was conducted. The final sampling
locations within the interior portions of the landfill were finalized on the
basis of discussions between IDEM's project: manager and CRA's project
coordinator. During each sampling event,, the perimeter samples were
collected such that one sample was collected from an upwind location, and the
remaining three samples 'were collected from downwind locations.

Air samples were collected for VOC analysis using
precleaned, evacuated stainless steel Summa® canisters equipped with
pneumatic flow regulators. The flow regulators were adjusted to allow the
Summa® canisters to gradually fill with air over a period of 12 hours. VOC
determinations were performed in accordance with U.S. EPA Compendium
Method TO-14. This VOC monitoring method identifies specific compounds
at relatively low quantitation limits for use in assessing Site risk.

Every effort was made to locate sampling points as far
away from, outside VOC sources, such as the highway,, as practical. Operation
of equipment at live Site which may act as a VOC emission source was
curtailed during: the sampling events.

4.4.4 H^iimjs^^

Screening for hydrogen sulfi.de arid hydrogen cyanide gas
'was conducted at the Site using portable, direct-reading instruments such as
an HNu photoionization detector, a Passport™ IJEL/O^/H^S meter and
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Monotox hydrogen cyanide detector, These instruments provided real-time
compound-specific data which was recorded in the field log at the time of
monitoring. Typically,, these instruments have a sensitivity of one part per
million. During the two air sampling events, hydrogen sulfide and hydrogen
cyanide were monitored and recorded hourly at 100-foot intervals during the
perimeter 'walk.

4.4.5

A soil gas survey was conducted in order to assess the
potential, for landfill gas migration through the subsurface beyond the
perimeter of the landfill. The soil gas survey was conducted at 100-foot
intervals around the perimeter of the landfill near the fence line. This
resulted, in a total of 50 soil gas screening locations as depicted in Figure 4.3.
The soil gas sampling procedure involved advancing a probe to a depth of
approximately two feet below ground surface and application of a vacuum to
draw a sample of soil gas through the probe which was subsequently-
removed. The concentration of methane 'was measured and recorded using a
Gastech, Inc. Model NP-204 portable natural, gas indicator.

4,5

Prior to the RI, a significant database had already been.
compiled pertaining to geologic and hydrogeologic conditions beneath the
Four County Landfill. However, additional, investigative tasks were required
to adequately determine the nature and. extent of contaminants present
beneath the Site, the location, of any contaminant plumes, and to obtain
further detail regarding hydrogeology of various stratigraphic units present
beneath the Site. Although a detailed discussion of hydrogeologic conditions
will be the subject of the OU2 RI report, a discussion of the activities
conducted to characterize groundwater flow and on-Site groundwater quality
is included herein for completeness.
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4.5.1

In order to obtain a ground water analytical, database for a
consistent list of parameters under strict QA/QC protocols to supplement the
existing ground/water analytical database, ground water samples were collected
from a network of existing monitoring wells and piezometers. To date,
groundwater samples have been collected on three separate occasions during;
the RI. The RI monitoring well network is summarized in Table 4.3. During
each groundwater sampling event, water level and total depth measurements
were obtained at each sampling point. Moreover, a photoionization detector
was used to screen for the presence of VOCs at the well head. Analytical
methodologies and procedures which were adhered to during the RI are
provided in the FSAP summarized in Section 8.0 of the approved RI/FS
Work Plan.

The first round of groundwater samples were collected
during June 1994. During this initial groundwater sampling round,
monitoring well locations were selected to achieve extensive areal coverage
of the Site and to collect representative groundwater samples from Units A, B
and C, extending down to the more permeable subunit C2. To determine the
extent: of potential groundwater contamination attributable to the Site, one
round of groundwater samples were collected and analyzed for constituents
determined to be present on the basis of previous sampling data and
constituents likely to be present on the basis of 'wastes disposed of at the Site.
This comprehensive constituent list included TCL VOC, TCL semivolatile
organic compounds (SVOC), TAL total and dissolved metals, TAIL total
cyanide, and the following landfill leachate indicator parameters:

i) pH,
ii.) sulfate,
iii) chloride,
i.v) nitrate,
v) ammonia.,
vi) total dissolved solids (TDS),
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vii) total suspended solids (TSS), and
viii) alkalinity.

A summary of the June 1994 groundwater sampling event
is provided in Table 4.4.

^

The second round of groundwater sampling occurred in
April 1995. During the April 1995 sampling event, groundwater samples
were collected from those monitoring wells where the complete list of
analytes detailed above was not collected during the first sampling round clue
to the absence of groundwater in the wells (Unit A monitoring wells) or an
insufficient volume of groundwater was available to collect the requisite
sample volume for the complete list of analytes. Additionally, groundwater
samples were collected from a few monitoring wells to confirm the detections
of certain. VOCs from the initial monitoring event. Two deeper monitoring
wells, F-31C3 and P-31C4 'were sampled for VOCs to determine if the VOCs
detected in monitoring wells screened in the higher stratigraphic intervals
were present in the deeper monitoring wells, A summary of the April 1995
sampling event is provided in Table 4.5.

4.5.2

5349 (11)

On the basis of the data developed during the initial
sampling round conducted during June 1994 and the subsequent groundwater
sampling event conducted during April. 1995, additional on-Site groundwater
sampling was proposed for 17 on-Site monitoring wells screened in the C3
and C4 stratigraphic units which have not been previously characterized
during RI activities. Moreover, groundwater samples from a set of 42
monitoring wells were collected for characterization of gross alpha and gross
beta radioactivity. The additional groundwater characterization activities
were detailed in Addendum 1 to the RI/FS Work Plan. A summary of the
October 1995 groundwater sampling; event is summarized in Table 4.6.
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The lowermost stratigraphic unit investigated during the
initial RI groundwater sampling round was Unit C2, During the subsequent
RI groundwater sampling round conducted in April 1995, groundwater
samples were collected from selected locations} screened in the C3 and C4
units (P-31C3 and P-31C4) and selected Unit C piezometers where
VOCs/SVOCs 'were detected during the initial sampling round (F--31C1,
P-31C2, P-24C2, and P-5C2). Piezometers P-5C2,, P-24C2, P-31C1 arid P-31C2
were resampled in order to verify the presence of VOCs and SVOCs observed
during the initial sampling round. Additionally,, piezometers P-31C3 and
P-31C4 were sampled to assess whether VOCs were present in the deeper
stratigraphic units at this well cluster. Piezometer P-2C2 was not resampled
since the elevated VOC detections at this location were consistent with
analytical data obtained during numerous previous sampling rounds.

As discussed in the Groundwater Technical
Memorandum, data developed during the previous sampling round
indicated that VOCs were the most significant Site-related groundwater
issue5. In light of the existing database for the Site, groundwater samples
were collected from. 17 C3 and C4 unit monitoring wells. These samples were
analyzed for VOCs. Additionally, groundwater samples were analyzed for
selected filtered and unfiltered TAL metals. The selected. TAL metals were
that suite of TAL metals displaying exceedences of the primary MCLs in any
of the stratigraphic units investigated during the initial groundwater
sampling round, namely; antimony, arsenic, barium, beryllium, cadmium,,
chromium, lead, mercury, nickel and thallium..

Sampling protocols and analytical procedures 'which were
summarized in. the approved SAP (Appendix H of the RI/FS 'Work Plan.)
were adhered, to during supplemental groundwater sampling of the
remaining C3 and C4 monitoring wells.

•:'In general, due to the lower molecular weight and higher solubility (especially for ketones)
characteristic of this; contaminant group, they tend to be less elfectively attenuated by geologic media
and are, therefore, more mobile in the subsurface. Moreover, the subsurface concentration and greatest:
variety of contaminants found for any organic contaminant group were VOCs.
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In light of the historical data discussed previously in
Section 3.2.4,, additional groundwater sampling for gross alpha and gross beta
radioactivity 'was undertaken to assist in the characterization of the Site with
respect to these analytes. Monitoring; -wells selected for gross alpha and gross
beta radioactivity monitoring included those locations where previous
detections of gross alpha and gross beta radioactivity 'were noted,, selected
locations where elevated levels of organic contaminants were noted and
other selected locations chosen to provide greater area! and vertical Site
coverage.

A number of monitoring wells where historical
exceedences of gross alpha and gross beta radioactivity regulatory criteria have
occurred have since been abandoned. Consequently., monitoring wells and
piezometers in close proximity to these locations which were screened at
similar elevations were selected for sampling. A total of 44 on-Site
monitoring wells were identified for gross alpha and gross beta sampling in
Addendum 1 to the RI/FS 'Work Plan.. However, two of the identified
monitoring locations (P-26A and P-27A) were observed to be dry during the
sampling event and,, could not be sampled. Additionally, due to well
construction concerns, monitoring location MW-5B was sampled instead of
location. P-l during the sampling event. This change was made with the
concurrence of IDEM oversight staff. In total, groundwater samples were
collected from 42 on-Site monitoring wells and piezometers for gross alpha
and gross beta radioactivity characterization.

An amendment to the QAPP was prepared to include
these activities (as provided in Attachment B of Addendum 1). Analyses
were conducted for gross alpha and gross beta activity. Groundwater
sampling was conducted in. a manner consistent with those protocols detailed
in the approved the FSAP (Appendix H.I of the RI/FS Work Plan).
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4.6 GBQ1MMAIEBJELQH

4.6.1

A significant database pertaining to groundwater flow was
compiled during investigations previously conducted at the Site. These
investigations have demonstrated that the general direction of groundwater
flow in overburden deposits is toward the northeast. However, some
variability exists in the interpretation of the data produced prior to the RL
This variability in the interpretation of the historic groundwater flow data
(data produced prior to the RI) is primarily attributable to uncertainty
introduced by the limited number and quality of groundwater monitoring
points (particularly prior to 1989). For example, data generated in 1987 by
Dames & Moore indicated that groundwater flow was towards the northeast
beneath the Site except for a limited area located in the extreme northeastern
corner of the Site 'where groundwater flow was towards the southwest. The
southwestern groundwater flow pattern was attributed to the presence of a
groundwater "trough" located in the northeast quadrant of the Site (Dames &
Moore, 1987), However, this interpretation was based upon only nine
monitoring wells screened near the water-table interface. This relatively
small number of monitoring wells may have led to a misinterpretation of the
actual groundwater flow pattern.

A considerably larger groundwater flow database was
generated during 1989 from, a greater number of monitoring wells and
piezometers screened in multiple stratigraphic units. This information was
reported in the 1989 Annual Ground Water Report (RSC, March 1989) A total
of ten rounds of water level data, were compiled during the period of June
through December 1989 which indicated that groundwater flow beneath the
Site is primarily north to northeast. These data are more consistent with the
data generated during the RI as discussed in the following paragraphs.

During; the RI, two rounds of hydraulic head data, were
collected from each of the 71 monitoring wells originally identified in the
sampling network. Additionally,, during the initial monitoring well
inspection activities conducted in. May 1994,, and the April 1995 arid
October 1995 groundwater sampling events, water level data were obtained
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from each of the piezometers screened in the B and C stratigraphic units, The
collected groundwater elevation data are summarized in Table 4.7.

The elevation of a point at the top of the casing; of each
rnonitormg wells in the hydraulic monitoring network was established to the
nearest 0.01 foot and referenced to mean, sea level datum by a registered land
surveyor. Data compiled during hydraulic monitoring tasks was used to
prepare groundwater contour maps for stratigraphic units B and C.
Additionally, the horizontal and vertical direction of groundwater flow
beneath the Site was determined. Groundwater contour maps generated on
the basis of these data are presented in Appendix G.

Unit A, the uppermost stratigraphic unit, consists of loam
and silt loam glacial till. As reported in the RI Work Plan,, groundwater in
Unit A occurs in discontinuous perched zones within stratified intertill sand
and gravel deposits. Piezometers and monitoring wells completed in Unit A
do not yield significant quantities of water and do not have consistent water
level readings.

During the initial sampling event, a total of ten Unit A
piezometers were observed to be dry and another five piezometers produced
insufficient 'water volume to permit sampling for the complete list of
analytes. Two cross-sections have been generated depicting the screened
intervals of selected Unit A and Unit B monitoring wells and piezometers
(Figure 4,4 and 4.5). These cross-sections depict the water levels measured in
the monitoring wells and piezometers during the RI. As shown in these
figures, the occurrence of groundwater in Unit A is sporadic. Moreover, each
of the Unit A piezometers is screened above the static water table. As shown
in Figure 4.6, the static water table was observed to occur in Unit B and to a
lesser extent, the lower portion of Unit A. This information is consistent
with the information reported in the RI/FS 'Work Plan and previous Site
investigations.
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In spite of the drop in hydraulic head between. May and
July, the groundwater flow pattern within Unit B remained relatively
constant, In general, groundwater flow in Unit B was observed to be towards
the north to northeast across the Site. Groundwater mounding was observed
in the vicinity of the northeast retention pond during both the May and July
events. The mounding beneath, the northeast retention pond was slight and
amounted to between 0.2 and 0.3 feet during the study period. The mounding
locally affected the groundwater flow direction, in Unit B in the vicinity of the
northeast retention, pond.

The average horizontal hydraulic gradients observed
across the Site 'were slight. The observed average horizontal hydraulic
gradient in Unit B -was approximately 0.0005 during May 1994 and 0.0004
during July 1.994, The average hydraulic gradients were calculated by using
the highest and lowest hydraulic head elevations observed in monitoring
wells/piezometers during each sampling round in a direction approximately
parallel to groundwater flow across the Site. Across the Site,, the local
hydraulic gradients varied. For instance, in the vicinity of the northeast
retention pond where groundwater mounding was observed, local horizontal
hydraulic gradients approached 0,002.

During the RI, hydraulic head data were collected from.
monitoring wells designated as Cl, C2, C3 and C4 wells. Groundwater
contour maps were generated using these data. The designation of the Unit C
wells are not related to any formal stratigraphic hierarchy (see SOW
Section 2.3.2.3, page 2-9). This lack of formality results in considerable
variability in the elevation of the screened intervals between piezometers
with similar subunit designations (e.g. Cl, C2, C3 and C4) at different well nest
locations. For instance,, piezometer P-24C4 is completed at an elevation, of
approximately 655 feel: while piezometer P--8C4 is completed at an. elevation of
approximately 575 feet. Piezometers with similar subunit designations do not
appear to necessarily correlate to a particular stratigraphic unit: or bed.
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Additionally, piezometers with different sub unit designations were found to
be completed at nearly the same elevation, For example, piezometers P-4C2,
P-29C2, P-28C2, P-5C3 and P-24C4 were all observed to be screened within ±3
feet of an elevation of 655 feet.

In order to minimize any uncertainty in the data which
may result from significant variations in the screened interval and the
presence of vertical gradients, wells screened at similar elevations were used
as a basis to compile groundwater contour maps which are representative of
Unit C. In general, four different elevation intervals within Unit C were
selected. Piezometers screened in these intervals and which are appropriate
monitoring points, were used to draw groundwater contour maps for the
various elevation intervals within Unit C. These elevation intervals
included 690 - 710 feet for the upper portion of Unit C, 665 - 685 feet and
635 -• 655 feet for the middle portion of Unit C, and 580 - 625 feet for the lower
portion of Unit C. The slightly greater elevation interval in the lower portion
of Unit C was necessary to allow inclusion of enough points to compile
groundwater contour maps for the lower interval. In some instances, due to
the informal nature of the piezometer designations assigned previously,
piezometers with different subunit designations appear on the same
groundwater contour map since their screened intervals are at similar
elevations. Piezometer elevation data appear on the Unit C contour maps
provided in Appendix G.

Groundwater flow in each of these elevation intervals
within Unit C was observed to be consistently towards the north to northeast
during the study period. Average horizontal hydraulic: gradients across the
Site in Unit C were very slight, ranging from 0.0004 to 0.0007 during the RI.

4.6.2

Slug testing was conducted at the eight monitoring wells
listed in Table 4.8. These monitoring wells are representative of monitoring
wells screened in the B and C stratigraphic units in each of the quadrants of
the Site. The purpose of conducting permeability testing was to determine
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the range of in-situ hydraulic conductivities for various stratigraphic units
and to compare these data to the existing data,

53*51 (11 >

4.7 MjQimmtts^^

The approved RI Work Plan discussed the abandonment
of a total of 20 existing groundwater monitoring wells arid piezometers.
However, in accordance with a 'Work Plan variance request (CRA
memorandum to IDEM dated July 20, 1994),, 17 wells were subsequently
abandoned.

During the inspection activities, two monitoring wells
(MW-1 and MW-7) could not be located. According to information supplied
by Mr. Doyle Flory of Keramida Environmental, the monitoring wells at each
of these locations had been plugged, and buried during previous Site
operations. Additionally, the Site inspection, revealed that MW-8 was an
active water supply well which, according to Mr. Flory, provides a
non-potable water source required to perform Site maintenance activities. As
requested by IDEM, a water sample was collected from this well and analyzed
for the full list of groundwater target compounds identified in the RI/FS
Work Plan.. Analytical data for MW-8 indicated that TCL VOCs and SVOCs
were not detected. Moreover, no exceedences of primary maximum
contaminant levels (MCLs) for inorganic analytes were noted and only iron
(total and dissolved) exceeded the secondary MCLs. On the basis of this
information, it was concluded that MW-8 could serve as a suitable
non-potable water source, and, therefore, was not abandoned.

All other monitoring well abandonments were conducted
utilizing protocols approved, by IDEM in a letter dated August 3,1994.
Monitoring wells and piezometers selected for abandonment included, those
with excessively long effective screen lengths (i.e. well screens and filter pack)
which could facilitate hydraulic connection between distinct geologic units.
In addition, monitoring wells and piezometers that were inappropriately
constructed relative to existing standards were selected for abandonment.
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A summary of monitoring well abandonments conducted
during the RI is provided in Table 4,9. Monitoring wells and piezometers
were abandoned consistent with State of Indiana regulations (310IAC 16-10-2)
in a manner which minimized the potential for continued
cross-contamination between distinct geologic units beneath the Site. In
general, and in accordance with the approved Work Plan,, monitoring wells
and piezometers were drilled out using a rotary drill rig or grouted with pure
bentonite grout.

In addition to the well abandonments, four monitoring
wells (P-2B, P--2C2,, P-28A and P-5C4) were repaired during the RI.
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5.0

5.1

Environmental samples collected during the RI were
analyzed for the parameters detailed in the RI/FS Work Plan by Heritage
Environmental Services, Inc. (HES) of Indianapolis,, Indiana. Validation of
the analytical data produced by HES was performed by the project QA/QC
Officer based on the relevant criteria cited in the Site-specific QAPP. The
evaluation of the analytical data for accuracy and precision 'was based on an
assessment of QA/QC information which included field duplicate sample
results, field (rinsate) blank data, laboratory method blank data, laboratory
duplicate data,, matrix spike /matrix spike duplicate surrogate compound spike
and laboratory check sample recovery data. Based upon the results of the data
quality assessments and validations, the analytical data are suitable for the
intended use in this project with limited exceptions. Data qualifiers were
assigned as appropriate and are included in each data summary table.

The laboratory analytical data and data validation, reports
for data generated since the submittal of the Groundwater Technical
Memorandum are provided as Attachment I to this document.

5.2

5369 (11)

The data from sediment: and surface water samples
compiled during the RI were initially reported in the document entitled
"Environmental Evaluation Report, Four County Landfill Site, Fulton
County, Indiana" (CRA, May 3,1995). The Environmental Evaluation (EE)
Report was prepared in accordance with Section 7.4.2 of the RI/FS 'Work Plan.
The objective of the EE 'Report was to present a qualitative evaluation of the
actual or potential ecological, impact, if any, posed, by chemicals of potential
concern (COCs) on the ecosystem, or parts of the ecosystems in and around the
vicinity of the Site. Tabulated summaries of the sediment: and surface water
analytical data are provided in Appendix H.
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5.2.1

A total of eight on-Site sediment samples arid seven,
on-Site surface water samples were collected during the El,

5.2.1.1

5369(11)

A summary of organic compounds detected in on-Site
sediments and surface water siampl.es are provided in. Figures 5.1 and 5.2,
respectively, Only two VOCs (acetone and dichlorometllane) 'were observed.
in collected on- Site sediment samples. Acetone was detected in five of the
eight on-Site sediment samples collected during the RI. The detected
concentrations of acetone observed in on-Site sediment samples ranged, from
24J micrograms per kilogram (ug/kg) to 430 fig/ kg. Dichlorom.etha.ne (DCM),
'which is more commonly known as methylene chloride., was detected in four
of the eight: on-Site sediment samples. 'Detections of DCM ranged from, an.
estimated concentration of 8 Jig /kg to 15 u.g/kg.

Only one SVOC (butylbenzylphthalate) was detected in
sediment samples collected. on-Site. Butylbenzylphthalate was detected in
three of the eight on-Site sampling locations at concentrations ranging from
410 pg/kg to 1,100 fig/kg. Pesticides and PCBs were not detected, in on-Site
sediment samples collected during the RI.

Only one organic compound was detected, in. on-Site
surface water samples collected during the RI. Specifically, acetone was
detected at an estimated concentration of 16 |ig/L in one sample collected
from location S-6. However, acetone was not detected in a. duplicate sample
of surface water collected at that same location. Due to the absence of water, a
sample of surface water was not collected at location S-7.

In general, only a few organic compounds were detected
in on-Site sediment and. surface water samples collected during the RI and
none of the detected, organic compounds exceeded applicable U.S. EPA or
State of Indiana criteria.
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5.2.1.2

A summary of TAL metals and cyanide data in on-Site
sediment samples collected during the RI is provided in Figure 5.3. A
comparison of on-Site sediment metals data with published background
levels is provided in Table 5.1. In general, the concentrations of metals
analytes in. on-Site sediment samples, collected from the northeast drainage
control basin and the southwest: retention pond, all fall within the expected.
normal background levels for soil. The concentration of total cyanide in
on-Site sediment samples ranged from non-detectable to 1.8 mg/kg.

A summary of detected TAL metals and cyanide data for
on-Site surface water samples is provided, in. Figure 5.4, Total cyanide was not
detected in on-Site surface water samples collected during the RI. Only one
metal, silver, 'was found to exceed the applicable ambient water quality criteria
summarized in Table 5.2.

5.2.2

In total, 12 off-Site sediment samples and four off-Site
surface water samples were collected during the RI. With the exception of the
off-Site sediment and surface water samples collected at locations S-15 and
S-16, the selected locations were in areas which receive runoff from the Site as
described in Section 4.3.2. The remaining two locations, S-15 and S-16, were
located far enough upslope of the Site to avoid potential influence resulting
from a backup of surface water from the southwest retention pond (run-on
drainage area). These locations would be representative of upgradient
sediment and surface water quality.

5.2.2.1

A summary of the distribution, of organic compounds
detected in off-Site sediment and surface water samples is presented in
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Figures 5.5 arid 5.6, respectively. A review of the distribution of organic
compounds indicates that only three VOCs (acetone, 4-methyl-2-pentanone
and DCM) 'were detected in off-Site sediment samples collected during the EL
DCM 'was detected in six of the 12 off-Site sediment samples collected during
the RI with detected, concentrations ranging from. 6 |J.g/kg to 22 Jig/kg. DCM
was also detected in the upgradient sediment sample collected at S-16 at a
concentration of 15 fig/kg. Acetone was detected in three of the 12 off-Site
sediment samples collected during the RI with detected concentrations
ranging from 29 fig/kg to 49 fig/kg. There was only one detection of
4-methyl-2-pentanone at a concentration of 19 fig/kg. SVOCs arid
pesticides/PCBs were not detected, in off-Site sediment samples.

Three VOCs, carbon disulfide, acetone and toluene were
detected in off-Site surface water samples collected during the RI. Each of
these three VOCs were detected in the sample collected from location. S-15,
the upgradient location in the run-on area. Acetone was detected in three of
the four off-Site surface 'water samples at concentrations ranging from. 12 fig/L
to 27 fig/L. The highest concentration, of acetone was detected in the off-Site
surface -water sample collected, from, the run-on area (S-15) south of the Site.
Toluene was detected in two off-Site surface water samples at 6.1 fig/L (S-15
run-on area location) and 9.6 fig/L (S-10 location). Carbon, disulfide 'was only
detected in the run-on area sample collected at location S-15 at a
concentration, of 2.8 fig/L. Since each, of these analytes were detected at
similar concentrations in. the upgradient and downgradient samples,, these
analytes are not considered to be a significant Site-related concern. SVOCs
and pesticides/PCBs were not detected in off-Site surface water samples.

5.2.2.2

A summary of TAIL metals and cyanide data for off-Site
sediment samples collected during the RI is provided in Figure 5.7. A
comparison of off-Site sediment metals data with published background
levels is provided in Table 5.3. In general, the concentrations of metals
analytes in off-Site sediment samples each fall within respective expected
normal background levels for soil. The concentration of total cyanide in
off-Site sediment samples ranged from not detected to 0.31 mg/'kg,
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A summary of detected TAIL metals and cyanide data for
off-Site surface water samples is provided in Figure 5.8. In general, the widest
variety of metals analytes 'were detected in the upgradient off-Site surface
water sample collected at S-15, the upgradient location, With the exception of
silver at location S--11, there were no exceedences of applicable ambient water
quality criteria. Total cyanide was not detected in off-Site surface water
samples collected during the RL

5.3

5.3.1

5369 (11)

As discussed in Section 4.4,, eleven air samples (ten
samples plus one field duplicate sample) were collected during each of two
separate sampling events. Six sampling locations were selected in the interior
portions of the landfill. These locations were finalized on the basis of
discussions between. IDEM's project manager and CRA's project coordinator,
Four perimeter sampling locations selected during each sampling event were
configured such that one sampling point was located upwind and three
sampling points were located downwind of the landfill. A summary of
detected analytical data, for the June 1994 and. the July 1994 air sampling
events are provided in Figures 5.9 and 5.10, respectively.

Acetone was the only VOC detected during the initial air
sampling event conducted in June 1994. Acetone was detected at a
concentration of 16 parts per billion (ppb) in the sample collected at A.S-1,
which was located, near the northeast corner of Cell A. However, acetone was
not detected in the field duplicate sample collected in. a separate Summa®
canister placed at this same location. VOCs were not detected in any of the
samples collected at the perimeter of the landfill. Two VOCs, acetone and
l,l~DCE,r were detected at concentrations slightly above the respective
reporting limits during the second air sampling event conducted in July 1994,
Acetone was detected at three locations including BG--5 (the upwind location),
AS- 12 and AS-15 at concentrations ranging from 12 ppb to 16 ppb. The second
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VOC, 1,1-DCE was detected at; AS-13 at a concentration, of 2.7 ppb. However,
1,1-DCE was not detected in the field duplicate sample collected in a separate
Summa® canister at this same location.

The air analytical data demonstrate that VOC emissions
from the landfill are insignificant. The detections of acetone and 1,1-DCE are
suspect due to the lack of data reproducibility demonstrated by the duplicate
sample data.

5.3.2 HydcjgsiiSulfidejJidJiydx^

During the two air sampling events,, direct readings for
hydrogen, cyanide (HCN), hydrogen sulfide (H2S), total VOCs, lower explosive
limit (LEL) and oxygen were obtained hourly during the perimeter walk of
the Site. Readings were recorded at 100-foot intervals during the perimeter
monitoring using direct-reading instruments during each of the two air
sampling events. There were no detections of HjS, HCN or combustible gases
during; perimeter air monitoring. Total VOCs were not detected above the
instrument background readings and the oxygen concentrations recorded
during each event were within the expected range (approximately 20.8
percent).

5.3.3

As discussed in Section 4.4, probes were advanced to a
depth of approximately two feet at 50 perimeter locations to monitor for the
presence of methane gas. As depicted in Figure 5.11, detectable quantities of
methane gas were noted at only two of these 50 locations. A 20 percent
concentration of methane gas was noted at location GS-S located adjacent to
the general refuse area near the west property boundary. However, methane
gas was not detected at probe locations advanced 50 feet to the north and 50
feet to the south of GS-8. Methane gas was also detected at GS-41 at a
concentration of 10 percent. Location. GS-41 is located in the northeast
quadrant of the Site along the northern property boundary, approximately 200
feet from waste deposits.
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Methane gas, attributable to the presence of waste in the
landfill, was not observed, near the property boundaries. Methane gas
detections coincided with locations where peat was also present (GS-8 and
GS-41). The presence of peat near the surface at each of the two locations was
confirmed, by a shallow excavation. Peat was not observed at the remainder of
the perimeter probe locations where methane gas was not detected. Methane
gas detections are most likely attributable to the ongoing decay of peat present
at these locations rather than the decay of waste deposits in the
landfill.

5.4 GEQL04IMAIERJ2AIA

Tabulated summaries of ground.water analytical, data
compiled during the RI are provided in Appendix I. Analytical, reports
generated since the submittal of the Groundwater Technical Memorandum,
are reproduced in Attachment I to this document.

5.4.1

A tabulated summary of VOCs detected in groundwater in
samples collected from the Site are presented in Table 5.4. The following
summarizes the groundwater VOC data compiled to date during the RI.

The greatest number and. magnitude of VOC detections
occurred in groundwater samples collected from Unit A piezometers.
Figure 5.12 presents the distribution of VOCs detected in Unit A piezometers.
The piezometers exhibiting the greatest variety of VOCs are located near the
west and. northwest portions of the Site. As reported in the SOW and the
Work Plan, borehole logs compiled during previous investigations indicate
that several of these piezometers were installed within, or in close proximity
to, waste deposits.
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The most elevated VOC detections 'were observed at
piezometers F-2A, P-10, P-12A, P-13A, P-14A, P-26A, P-32A, and P-33A located
near the west boundary of the Site. VOCs detected in excess of 1,000 jLig/L
included acetone, benzene, chloroform, chloroethane, carbon tetrachlori.de,
1,2-dichloroethane (1,2-DCA), DCM, tetrachloroethene (PCE), toluene,
4-methyl-2-pentanone and 1,1,2-trichloroethane (1,1,2-TCA). Lesser
concentrations of VOCs (generally less than less than 300 |iig/L) were observed
in piezometers P-11A, P-28A, P-29A, P-25A, P-31A and P-34*A. VOCs were
not: detected in ground water samples collected, from P-1A,, P-8A, P-24A and
P-27A. Piezometer P-28A, which was observed to be damaged, was repaired
and redeveloped prior to sample collection.

Due to lack of sufficient water volume to permit sample
collection, groundwater samples could not be collected from ten Unit A
piezometers (including P-4A, P-5A;, P-6A, P--21.A, P-23A, P-27A, P-30A, P-31A,
P-32A and P-34*A) during the initial sampling round. During the April 1995
sampling round, groundwater samples were collected for VOC analysis from
piezometers P-27A, P-31A, P-32A and P-34*A. However,, piezometers P-4A,
P-5.A, P-6A, P-21A, P-23A and. P-30A were observed to be dry during the
April 1995 sampling event.

Twenty monitoring wells/piezometers screened in Unit B
were sampled during the RI. A total of eleven VOCs were detected in
groundwater samples collected from Unit B. However, only five of the 20
monitoring wells /piezometers sampled contained detectable concentrations
of VOCs. Similar to the distribution noted for the Unit A piezometers, the
greatest number and magnitude of VOC detections were near the west and
northwest portion of the Site. However, at each well cluster, VOC detections
were generally several, orders of magnitude greater in the
stratigraphically-higher Unit A piezometers than observed in the
corresponding; Unit B monitoring wells. Moreover, fewer VOCs were
detected in the Unit B monitoring wells than in the Unit A piezometers. A
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summary of VOCs detected in Unit B monitoring wells and piezometers is
presented in Figure 5.13.

VOCs were detected in monitoring wells/piezometers P-l,
P-2B, MW-26, MW-29B, and MW-33B. The most elevated concentrations (in
excess of 100 |.ig/L) were noted at piezometer P--2B. One VOC (acetone) was
detected at an estimated concentration of 210 |J.g/L in the sample from.
monitoring well MW-33B. Other VOCs detected above 100 fig/L included
1,2-DCA, benzene arid DCM. Unit B generally marks the first occurrence of
the water table beneath the Site, The variety of VOCs detected in. the
stratigraphically-lower Unit B are similar to those compounds detected in
Unit A.

The area! extent of VOCs in Unit B is substantially
restricted to a relatively small area 'which extends from piezometer P-2B
northeast towards monitoring wells MW-26B and MW-33B. Additionally an
isolated location of low-level VOC detections (less than 20 ug/L total VOCs)
was observed at MW-29B. The source of these VOCs is likely the unlined
waste deposits located near this well. On the basis of the data collected to date,
it appears that VOC contamination in Unit B does not extend off Site.

As stated earlier in this report and consistent with the
approved RI Work Plan and Addendum 1 thereto, groundwater sampling of
monitoring wells screened in Units Cl, C2, C3 and C4 was conducted during
the RI. A summary of VOCs detected in Unit C is presented in Figure 5.14.

The highest VOC concentrations (in excess of 1,000 |ig/L)
occurred at P-2C2 located near the 'west property boundary in the
southwestern quadrant of the Site. Twelve VOCs were detected at P-2C2 but
most of these were estimated concentrations. The VOCs which were present
in the highest concentrations at P-2C2 included 1,2-DCA (estimated
concentration of 2,000 Jig/L) and benzene (estimated concentration, of
600 jU.g/L). Other elevated (in excess of 100 |Lig/L) VOC detections occurred at
monitoring wells P-31.C2 and P-31C3 which are hydraulically downgradient of
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P-2C2. These piezometers are also located structurally downgradient of the
piezometer P-2C2 based on the structure map of the base of Unit C provided
in Figure 2.9. The VOC detected at the most elevated level in piezometers
downgradient of P-2C2 'was 1,2-DCA which was detected in the groundwater
samples collected from piezometers P-31C2 (at a concentration of 100 ,[ig/L)
and P-31C3 (at a concentration of 360 |ig/L). The potential presence of VOCs
at deeper levels within Unit C downgradient of the P--31 cluster, will be
assessed as a component of the OU2 RI.

Acetone was detected at a concentration of 28 |.ig/L at
piezometer P-24C2, an upgradient piezometer. However, acetone was not
detected in the groundwater sample collected from P-24C2 during the second
sampling round conducted in April 1995. The detection of acetone, a
common laboratory contaminant, at piezometer P-24C2 is not necessarily
indicative of the presence of groundwater contamination at this location.

Other low-level (less than 10 |ig/L) VOC detections were
noted at several C3 and C4 piezometers sampled during October 1995.
Low-level detections in C3 and C4 piezometers included chloroform, at
upgradient piezometers P-24C3 (5.8 |Uig/L) and P-4C3 (2.2 |.ig/L); several
detections of DCM at, or slightly above 1 |ig/L (P-24C3, P-8C3, P-8C4, P-30C3,
P-31C3, and P-31C4); and bromodichloromethane at 1.6 f-ig/L at P-24C3. The
detections of chloroform and bromodichloromethane at the upgradient
piezometers are suspect due to the lack of a known source for these
constituents upgradient of these locations. Additionally, if the source of
chloroform and bromodichloromethane at these upgradient well locations
were the waste deposits, it would be expected that these constituents would be
detected in piezometers and monitoring wells screened at higher elevations
(i.e. the B, Cl and C2 wells/piezometers) at these same locations since these
constituents would have to percolate downwards from the source area (the
waste deposits) in order to be detected in the C3 piezometers. However, there
were no detections of chloroform or bromodichloromethane in the other
piezometers and monitoring wells at these upgradient well locations,
Similarly, at the P-5 and P-30 well clusters, detections of DCM near 1 jig/L
'were observed in only the C3 piezometers and, at the P-8 cluster, detections of
DCM near 1 |,i.g/L were observed only in the C3 and the C4 piezometers. In
the case of well clusters P-5,, P-8 and P-30, these DCM detections appear to be
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random since DCM 'was not detected in samples collected from the other
piezometers at these same locations and the DCM detections occur at scattered
locations across the Site. Additionally, the DCM detections were near the
laboratory quantitation limit of 1 Jig/L and, in some cases,, the DCM, detections
were reported as estimated concentrations. In the event that a significant
release of DCM occurred in. the vicinity of the P-5, P-8 or P-30 well clusters,
more elevated concentrations of these constituents at a larger number of
number of wells and piezometers over a greater area of the Site would be
expected, With the exception, of DCM at the P-2 cluster of wells, the detections
of bromodichloromethane, chloroform and DCM were below the maximum
contaminant levels (MCLs), therefore, the levels of concern in Unit B and C
monitoring wells and piezometers.

Further evaluation of off-Site groundwater quality will be
conducted as a component of the OU2 EL

5.4.2

Analytical data developed during the RI indicate that six
SVOCs were detected in collected groundwater samples. As observed with
the VOC data, the magnitude and number of detections were greatest in
Unit A and occurred at monitoring 'wells and piezometers in which the most
elevated, concentrations of VOCs were observed. SVOCs were not detected in
any of the monitoring wells or piezometers completed in Unit B and only
one SVOC, bis(2-ethylhexyl)phthalate, was detected at relatively low levels in
only two Unit C piezometers. The SVOC distribution data for Units A, B and
C are presented in Figures 5.1.5 through 5.17, respectively.

Within Unit A,, SVOCs were detected only in the
northwest quadrant of the Site and at piezometer P-2A in the southwest
quadrant,. SVOCs detected in Unit A included 4-methylphenol, isophorone,
nitrobenzene, hexachloroethane and phenol. Only nitrobenzene and phenol.
were detected at concentrations exceeding 1,000 |ig/L in Unit A. SVOC
detections 'were noted in five Unit A piezometers including P-2A, P-10, P--12A,
P-13A and P-14A. SVOCs were not detected, in eight other Unit A
piezometers sampled. Samples for SVOC analysis could not be collected from
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six Unit A piezometers (F-4.A,, P-5A, P-21 A, P-23A, P-30A and P-34*A) due to
insufficient water volume present within, these piezometers.

SVOCs were not detected in the 20 Unit B monitoring
wells/piezometers sampled during the EL Within Unit C, detections of
bis(2-ethylhexyl)phthalate occurred at P-24C2 (the upgradieni: well) and P-5C2.
However, bis(2-ethylhexyl)phthalate was not detected in the groundwater
sample collected from P-5C2 during the second sampling round conducted in
April. 1995. SVOCs were not detected at the 22 remaining Unit C piezometers
sampled. Due to the lack of temporal or spatial SVOC trends (either
horizontally or vertically) exhibited by the bis(2-ethylhexyl)phthalate
detections, the presence of this compound in groundwater within. Unit C is
suspect. Most likely, the presence of bis(2-ethylhexyl)phthalate in samples
collected from Unit C is due to random laboratory contamination.

5.4.3

5.4.3.1

Filtered and unfiltered groundwater samples were
collected from Site monitoring wells for TAL metals analysis. The target
analyte list consists of 23 metals each of which occur, to a varying degree, in
natural geologic deposits. Groundwater,, which percolates through geologic
deposits, tends to dissolve these metals and carry these species in solution..
Therefore, naturally-occurring groundwater will contain measurable
concentrations of metallic species in solution. The concentration of the
various inorganic species that groundwater contains is dependent upon a
number of factors including the geologic environment, groundwater
chemistry (especially as a function of characteristic pH and redox potential)
and the solubility product (Ksp) of the inorganic species with respect to the
particular chemistry of the groundwater.

Geologic deposits of clay,, sand and carbonate rock, as
present beneath the Site, contain common minerals which are comprised, to
a large extent, of elements such, as sodium, magnesium, manganese,
aluminum, potassium, calcium and iron; each of -which appear on the list of
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TAIL metals. Other naturally occurring geologic deposits may tend to
concentrate rarer elements. Likewise, deposition of waste materials
containing metal analytes may tend to concentrate these analytes.

Another important factor which may impact the
concentration of metals species in a sample is the presence of suspended
solids within the collected sample, Suspended solids within the sample will
tend to provide an extraneous source of metals to a water sample when the
acid preservative is added to the sample. Acid dissolution of elements from
suspended solids contained in the samples will provide a high bias to the
actual concentration, of metallic species in solution. In order to more
accurately determine the concentration of dissolved species in groundwater,
samples collected for TAIL, metals analysis included dissolved (filtered prior to
preservation) and total metals (unfiltered prior to preservation). Suspended
solids were removed from, the sample by filtering the sample through a 0.45
micrometer (micron) filter in the field prior to addition of the nitric acid
preservative. The concentrations of analytes in the unfiltered samples were
compared against the concentrations of analytes in. the filtered samples to
obtain an accurate representation of these analytes in solution.

TAL metals data were compared to U.S. EPA's MCLs. The
MCLs represent the maximum permissible levels of a contaminant which
may be delivered to any user of a public water system. Primary MCLs
represent health-based levels for analytes which are a primary public health
concern. Secondary MCLs (SMCLs) are not health-based levels but represent
concentrations of constituents above which the aesthetic value of the water
(color, taste,, etc.) and the potential use as a groundwater resource may be
affected. The MCLs are summarized in the document entitled "Drinking
Water Regulations and. Health Advisories" published, regularly by U.S. EPA's
Office of Water.

Figures 5.18, 5.19 and 5.20 present a. comparison of metals
data with the MCLs and SMCLs for Units A, B, and C, respectively. Metals
concentrations (both total and dissolved) which exceed an MCL or an SMCL
are presented on these figures. Total suspended solids (TSS) data, are also
shown to facilitate a comparison of total metals data with TSS data. A
summary of metals concentrations (both total and dissolved) and metals
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concentrations exceeding U.S. EPA's primary drinking water standards are
provided in Table 5.5.

5.4,3.2

A total of thirteen metals were found to exceed 1V1CL or
SMCL levels in unfiltered samples collected from Unit A piezometers while
in the associated filtered samples, only five metals (cadmium, iron, lead,
manganese and nickel) were found to exceed the respective MCL or SMCL.
The levels of TSS in. groundwater samples collected from Unit A piezometers
were relatively high ranging from 290 to 24,000 mg/L, but generally exceeding
1,000 mg/L. Detections of metals in excess of the MCLs or SMCLs appear to
correlate well with high concentrations of TSS. Furthermore, the number of
metals in excess of MCLs /SMCLs in unfiltered samples far exceeds the
number of MCL/ SMCL exceedences in filtered samples at each, location.
Given the high levels of TSS and the ratio between detections of MCL/ SMCL
exceedences in unfiltered and filtered samples, it is likely that many of the
exceedences in the unfiltered samples are attributable to the presence of
metallic species leached front solids present in collected groundwater
samples.

MCL exceedences for dissolved nickel, dissolved lead and
dissolved cadmium were noted at only one location, piezometer P-13A.
However, exceedences of the SMCL for both total and dissolved iro-n and
dissolved manganese were relatively common. This finding is generally
consistent with regional groundwater character as discussed in Section 2.5.3.
Exceedences of the SMCLs for iron, and manganese in unfiltered samples
occurred at each sampling location. Nickel also was found to commonly
exceed the MCL in unfiltered samples at seven of the eleven, locations
sampled. Each of these metals are relatively common in the subsurface
environment and detections of these elements in excess of MCLs or SMCLs in.
groundwater may not be indicative of a Site-related contaminant source. The
greatest number of metals analytes were detected in excess of MCLs or SMCLs
at piezometer P-13A. At P-13A, twelve individual metal analytes were found
in excess of the MCL or SMCL levels. However, only iron and manganese
were found to exceed SMCLs in. filtered samples and cadmium (0.0055 mg/L),
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lead (0.028 mg/L) and nickel (0.13 mg/L) only marginally exceeded their
respective MCLs of 0.005 mg/L, 0.015 mg/L and 0.1 rng/L in the filtered
sample collected from P-13A.

5.4.3.3

Since Unit B marks the first occurrence of the water table
beneath the Site, it is useful to compare the analytical data for metals in
upgradient wells with the data from the downgradient sampling locations in
order to ascertain the effect, if any, waste deposition at the Site may have had
upon groundwater quality with respect to TAL metals. The data for TAIL,
metals at upgradient wells would be representative of the concentrations of
these analytes in unimpaired groundwater arriving at the Site (i.e. not
affected by waste disposal activities). Examination of the groundwater flow
data (discussed in Section 4.6) for Unit B indicates that metals data from.
monitoring wells /piezometers P-l, P-4B, MW-24B and MW-25B would be
representative of the quality of groundwater entering the Site (not affected by
waste disposal activities).

Metal analytes found to exceed MCLs or SMCLs for either
filtered or unfiltered samples collected from the upgradient monitoring
wells/piezometers include aluminum, arsenic, beryllium, chromium, iron,
lead, manganese and nickel. The only metal analyte exceeding MCL or SMCL
levels observed in the downgradient samples which did not appear in the
upgradient groundwater samples was total cadmium which was detected at
MW-33B. Cadmium, was not detected above the MCL in the filtered sample
collected from MW-33B indicating that its presence may be due to leaching
from suspended solids present in the sample. Only two of metals analytes,
iron and manganese, 'were found to exceed the SMCLs in the associated
filtered samples.

In general, the maximum concentrations of metal
analytes in excess of the MCLs or SMCLs in groundwater samples collected
from downgradient sampling locations in Unit B were comparable to the
maximum concentrations observed for the same metals analytes observed in
the upgradient sampling locations. Therefore, data collected during the RI
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indicate that the concentrations of metals observed in Unit B groundwater
samples are likely the result of natural groundwater chemistry and the
presence of suspended solids in collected samples rather than the result of
past waste disposal activities. However, additional evaluation of metals
analytes in groundwater will also be conducted as part of the OU2
investigation,

5.4.3.4

A total of seven metals were observed to exceed MCLs or
SMCLs in groundwater samples collected from Unit C. Metallic analytes
observed most commonly in Unit C groundwater samples included
aluminum, iron and manganese. Other metallic analytes detected less
frequently included beryllium, chromium, lead and nickel. With the
exception of iron and manganese, none of the dissolved metals were
observed to exceed MCLs in the collected filtered groundwater samples.

Exceed ences of SMCLs for iron and manganese in both
filtered and dissolved samples 'were ubiquitous in groundwater samples
collected from both upgradient and downgradient locations. Moreover,
exceedences of the SMCL for aluminum were also common in unfiltered
samples collected. However, in filtered samples collected, only iron and
manganese regularly exceeded the SMCLs. The iron arid manganese
exceedences are likely indicative of the natural chemistry of groundwater
beneath the Site and not the result of waste disposal practices. This
observation is consistent with the regional groundwater character. However,
additional evaluation, of metals analytes in groundwater will also be
conducted as part of the OU2 investigation.

5.4.4

General chemistry data gathered for groundwater during
the RI included alkalinity, chloride, total cyanide, nitrogen (as ammonia and
as nitrate) TDS, TSS and. sulfate concentrations along with groundwater
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hydrogen ion activity (pH). The general chemistry data compiled during the
RI are summarized by Figures 5.21, 5.22, and 5.28.

In Unit A monitoring wells, total cyanide was the only
analyte found to exceed the primary MCLs at piezometers F-2.A and P-14A.
However, the concentration of total cyanide at each location was less than
1 mg/L and only marginally exceeded the MCL of 0.2 mg/L. Exceedences of
the SMCLs for TDS, chloride and sulfate were also noted. The most elevated
chloride concentrations were noted at P-2A, P-11A, P-13A arid P-31A.
However, these chloride detections were not excessively high for a landfill
environment. The pH of groundwater from Unit A was generally found to
be near neutral (6.5 to 7.5). However, at P-2A, the pH level of 6,2/6.3 is below
the recommended SIVICL lower limit of 6.5. Due to a lack of available water
volume,, samples for the complete list of general water quality parameters
could not be collected from seven piezometers (P-4A, P-5A, P-21A, P-23A,
P-30A, P-33A and P-34*A).

In Unit B, exceedences of the MCL for total cyanide did not
occur and SMCL exceedences were limited to chloride at one location (P-7B)
and TDS at ten locations. The pH of Unit B groundwater was slightly above
neutral ranging from 7.0 to 8.0. The highest pH 'was observed in piezometer
P-l, an upgradient well. The pH of other upgradient Unit B wells ranged
from 7.4 to 7.6 which is more representative of pH observed at downgradient
wells.

General chemistry parameters 'were within MCL/SMCL
limits at all sampling locations in Unit C with one exception. Total cyanide
marginally exceeded the MCL of 0.2 mg/L in the groundwater sample
collected, at piezometer P-34*C2 (0.86 mg/L). The pH of Unit C groundwater
ranged from 7.1 to 7.9.

5.4.5 GlQjgiiAl^

As discussed in Section 4.5, groundwater samples from, a
set of 42 monitoring wells were collected for gross alpha and gross beta
radioactivity characterization and these data are summarized in Figure 5.24
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arid in Table 5.6. Gross alpha activity was detected in eight of the 42
monitoring wells/piezometers and gross beta activity was detected in seven of
the-42 morutoring wells/piezometers. Gross alpha activity in all samples was
below the MCL of 15 picoCuri.es per Liter (pCi/L) at each of the sampled
monitoring wells and piezometers. The MCL for gross beta is 4 millirems per
year which represents a total body dosage. Gross beta activity in all samples
was below the 50 pCii/L evaluation, threshold concentration at each of the
sampled monitoring wells and piezometers.

5,4.6

5369 (11)

On the basis of the data generated during the RI, VOCs are
the most important Site-related groundwater concern. The magnitude of
VOC concentrations observed in groundwater samples from Unit A
piezometers near the western boundary of the Site, indicate a close proximity
to the contaminant source. Observed VOC concentrations in Unit A are
likely indicative of leachate produced from the unlined waste deposits. Due
to the intermittent nature of groundwater occurrence in. Unit A,, the
predominant: direction of groundwater flow within Unit A is downward,
under the influence of gravity, toward the underlying saturated zone (water
table). During previous investigations, the presence of thin sand seams and
lenses were noted within Unit A. Limited lateral transport of contaminants
may occur where thin, more permeable lenses occur within Unit A. The
direction of lateral migration, will depend on the slope of the permeable unit.
Flow in the permeable layers will primarily occur in response to gravity.

Significant VOC detections in the saturated units (Unit B
and Unit C) beneath the Site are primarily localized to a relatively narrow
zone near the western Site boundary. The P-2 monitoring well cluster is
located on the upgradient side but very close proximity to unlined waste
deposits. Since groundwater flow is toward the northeast beneath the Site,
monitoring wells P-2B and P-2C2 are receptors for groundwater from. off-Site
areas located to the southwest of the Site. This groundwater arriving at the
Site should be relatively free of Site-related contaminants since no known
landfilling was conducted southwest of the Site. However, the largest
number and the most elevated levels of VOCs noted in Units B and C
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occurred in monitoring wells in the P-2 cluster (specifically P-2B and P-2C2).
Moreover., the suite of VOCs observed in the P-2 cluster of monitoring wells
were similar in groundwater samples collected from each of the stratigraphic
units investigated. The north-south and east-west trending cross-sections in
Figure 5.25 and 5.26 show the concentrations of VOCs detected at selected
Unit A and Unit B locations. These data are indicative of a limited
contaminant source near the western property boundary,

RI data indicate that Unit A is acting to effectively inhibit
the vertical migration of contaminants present near the surface to deeper
saturated units, namely Units B and C. VOC concentrations in excess of
10,000 |.ig/L occurred in Unit A monitoring wells located in the western
quadrants of the Site. However, relatively few locations screened in the
deeper B and C units were found to be impacted with VOCs. Furthermore,
concentrations of VOCs in the deeper stratigraphic units were generally
several orders of magnitude less than in the overlying Unit A. In fact, the
area of VOC occurrence in the saturated units beneath the Site is relatively
small.

There are nine monitoring well clusters located
downgradient of the waste deposits on the Site (P-8, P-23, P-25, P-27, P-28, P-29,
P-30, P-31, and P-32). These downgradient well clusters are located near the
northern and eastern Site boundaries. Since dissolved-phase contaminants
will migrate laterally in a direction parallel to groundwater flow, these
monitoring well clusters would act as downgradient receptors for VOCs
released from the Site. In the event that Unit A was not acting to effectively
inhibit the vertical migration of contaminants to lower stratigraphic units,
VOC detections in these well clusters would likely have been more prevalent.
Although low-level detections of chloroform, DCM and
bromodichloromethane were observed in a few C3 and C4 piezometers, RI
data indicate that only one downgradient well cluster, P-31, located in the
northwest quadrant of the Site, has been significantly impacted with VOCs.

Data gathered during the RI suggests that a VOC point
source exists in the vicinity of the P-2 monitoring well cluster. This is
supported by the following observations:
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i) As evidenced by the groundwater quality data,, Unit A appears to
significantly inhibit the downward migration of contaminants.

ii.) The most elevated levels of VOCs in Units IB and C occurred in
groundwater samples collected from monitoring wells in the P-2
cluster,, namely P-2B and P-2C2 which are located at the
upgradient edge of the Site.

The possibility that certain monitoring wells/piezometers
which had been previously installed at the Site (i.e. prior to the RI) may be
acting as a conduit for vertical contaminant migration will be evaluated in
the document entitled "Well Abandonment Technical Memorandum, Four
County Landfill Site, Fulton County, Indiana".
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6.0

The Human Health Risk Assessment (RA) is an
evaluation of the risks, or potential risks posed to public health and welfare
posed, by the Site if the Site is left unremediated. The purpose of the risk
assessment is to provide the required basis to proceed with the feasibility
study. An RA for the elements of OU'l was prepared in accordance with the
U.S. EPA guidance "Risk Assessment Guidance for Superfund (RAGS),
Volume I: Human. Health Evaluation Manual (Part: A)". This RA is
presented in Appendix J of this RI Report.

A summary of the major findings of the RA are presented
below.

536* (11)

a) Ll!;!iLAJ:!£E^

• The estimated incremental cancer risk from incidental ingestion and
dermal contact is 2.8E-06 (Mean) and 3.7E-05 (RME), while those for
inhalation are 1.5E-06 (Mean.) arid l.OE-05 (RME).

» The hazard indices from incidental ingestion arid dermal contact is
2.1E-04 (Mean) and 2.4E-03 (RME), while those for inhalation are
5.9E-03 (Mean) and 3.7E-02 (RME).

• The construction worker incidental ingestion/dermal contact and
inhalation pathways are additive. Thus the total estimated
incremental cancer risk is 4.3E-06 (Mean) and 4.7E-05 (RME).. These
estimated risk levels fall within the target cancer risk range of l.OE-06 to
l.OE-04 established by U.S. EPA. It is important to realize that this
scenario assumes that Unit A is breached and standing water is
contacted by some sort of unprotected construction activity on Site.
However, this potential exposure route is unlikely since the Site is
surrounded by a security fence and on-Site maintenance personnel
patrol the Site regularly.

• The total hazard indices are 6.1E-03 (Mean) and 3.9E-02 (RME) which
are below 1.0. An HI below 1.0 indicates a level of no concern. An HI
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above 1.0 indicates a potential for noncarcinogenic effects and suggests
further evaluation.

b) IJnitsJLiffidj^

• The estimated incremental cancer risk is 1.3E-04 (Mean) arid 5.0E-04
(RME). These estimated risk levels fall above the target cancer risk
range of l.OE-06 to l.OE-04 established by U.S. EPA,, but it is important to
realize that this scenario is unlikely since it assumes that a residence is
built and a well is installed 'within the fence at the downgradient
properly line.

• The hazard indices are 3.9E+00 (Mean) and. 6.0E+00 (RME) which are
above 1.0. An HI below 1.0 indicates a level, of no concern. An HI
above 1.0 indicates a potential, for non-carcinogenic effects and. suggests
further evaluation. These exceedences relate to the presence of
manganese in groundwater. Considering the conservative nature of
the assumptions and the fact that groundwater usage evaluated is not
likely to occur, this exceedence of HI is not a significant concern.

c) U][]jj:sL!Lmd^

• The estimated incremental cancer risk, is 2.4E-04 (Mean) and 8.9E-04
(RME). These estimated risk levels fall above the target cancer risk
range of l.OE-06 to l.OE-04 established by U.S. EPA, but it is important to
understand that this scenario is equivalent to drilling a well through,
the landfill, in the center of the Site and using it to supply a residence.
This exposure scenario is unlikely given the presence of perimeter
fencing and regular patrolling by maintenance personnel and, in the
future, deed restrictions.

» The hazard indices are 5.5E+00 (Mean) and 7.4E+00 (RME) which are
above 1.0. An HI above 1.0 indicates a potential for non-carcinogenic
effects and. suggests further evaluation. These exceedences relate to the
presence of manganese and. arsenic in the groundwater. As noted
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above,, these minor exceedences of the HI are not significant under the
conditions of the assessment.

d) QiEidiiibEL-Sg^

• The estimated incremental cancer risk is 3.2E-08 (Mean) and 4.2E-07
(RME) for the NE Pond and no cancer risks in SW Pond. These
estimated risk levels fall below the target cancer risk range of l.OE-06 to
l.OE-04 established by U.S. EPA.

The hazard indices are 2.1E-04 (Mean) and 7.7E-04 (RME) for the NE
Pond., and 1.2E-04 (Mean) and 3.4E-04 (RME) for the SW Pond which
fall below 1.0. An HI below 1.0 indicates a level, of no concern. An HI
above 1.0 indicates a potential, for non-carcinogenic effects and suggests
further evaluation.

e) QfcSiiJELSkdi!̂ ^

• The estimated incremental cancer risk is 1.6E-08 (Mean) arid 2.4E-07
(RME) for the NE Pond and no cancer risks in SW Pond. These
estimated risk levels fall below the target cancer risk range of l.OE-06 to
l.OE-04 established by U.S. EPA.

• The hazard indices are 3.8E-05 (Mean) and 5.2E-04 (RME) for the NE
Pond, and 2.3E-05 (Mean) and 2.3E-04 (RME) in SW Pond which fall
below 1.0. An HI below 1.0 indicates a level, of no concern. An HI
above 1.0 indicates a potential for non-carcinogenic effects and suggests
further evaluation.

f) QftSiMJIisd^

• The estimated incremental, cancer risk is 4.2E-08 (Mean) and 5.7E-07
(RME) for the North Sector; 6.2E-08 (Mean) and l.OE-06 (RME) for the
East Sector; and 8.3E-08 and 8.7E-07 for the West Sector. These
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estimated risk levels fall below the target cancer risk range of l.OE-06 to
l.OE-04 established by U.S. EPA.

The hazard indices are 1.5E-05 (Mean) and 6.2E-05 (RME) for the North
Sector; 2.2E-05 (Mean); and 1.IE-04 for the East Sector; and 3.0E-03
(Mean) and 1.2E-02 (RME) for the 'West Sector which fall below 1.0. An
HI below 1.0 indicates a level of no concern. An HI above 1.0 indicates
a potential for non-carcinogenic effects and suggests further evaluation.

g) Qlf::S&LikdM

• The estimated incremental cancer risk is 1.2E-06 (Mean) and 3.4E-06
(RME) for the North Sector; 1.8E-06 (Mean) and 6.2E-06 (RME) in the
East Sector; and 2.5E-06 (Mean) and 5.2E-06 (RME) in the West Sector.
These estimated risk levels fall at the lower end of the target cancer risk
range of l.OE-06 to l.OE-04 established by U.S. EPA,

• The hazard indices are 7.3E-04 (Mean) and 1.3E-03 (RME) in. the North
Sector; LIE-03 (Mean) and. 2.4E-03 (RME) in the East Sector; and. 1.5E-01
(Mean) and 2.6E-01 (RME) in the West Sector which fall below 1.0. An
HI below 1.0 indicates a level of no concern. An HI above 1.0 indicates
a potential for non-carcinogenic effects and suggests further evaluation.

h)

1 further evaluation,

The estimated incremental cancer risk is 6.6E-07 (Mean) and 4.0E-06
(RME).. These estimated risk levels fall below or at the lower end of the
target cancer risk range of l.OE-06 to l.OE-04 established by U.S. EPA.

The hazard indices are 2.1E-05 (Mean) and 1.3E-04 (RME) which fall
below 1.0. An HI below 1.0 indicates a level of no concern. An HI
above 1.0 indicates a potential, for non-carcinogenic effects and suggests
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i)

j)

The estimated incremental cancer risk is 3.5E-06 (Mean) and 1.4E-05
(RME). These estimated risk levels fall within the target cancer risk
range of l.OE-06 to 1 JOE-04 established by U.S. EPA.

The hazard indices are 4.5E-04 (Mean) and 8.8E-04 (RME) 'which fall
below 1.0. An HI below 1.0 indicates a level of no concern. An HI
above 1.0 indicates a potential for non-carcinogenic effects and suggests
further evaluation.

• The estimated RME cancer risk for the present cumulative risk
scenario for industrial workers is 4.2E-06. This estimated cancer risk, is
within the target cancer risk range of l.OE-06 to l.OE-04 as established by
U.S. EPA. The hazard index is below 1.0, which is considered the level
of concern.

• The estimated RME cancer risk for the present cumulative risk
scenario for construction workers is 4.7E-05. This estimated cancer risk
is within the target cancer risk range of l.OE-06 to l.OE-04 as established
by U.S. EPA. The hazard index is below 1.0,, which is considered the
level of concern.

• The estimated RME cancer risk for the present cumulative risk
scenario for residents (including residential sediment,, air and
visitor /trespass exposures) ranges from. 1.8E-05 to 2.1E-05 depending on
the location of residence. This estimated cancer risk is within the target
cancer risk range of l.OE-06 to l.OE-04 as established by U.S. EPA. The
hazard index is below 1.0, which is considered the level of concern.

• For the North Sector 'which is downgradient of the Site with regard to
groundwater, the sum of residential total and current ground/water
cancer risk is 5.2E-04 (RME). The RME hazard index for a resident in
the North Sector with regard to groundwater is 6.0E+00 which is above
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1.0, the level of concern. These exceedences relate to the presence of
manganese and arsenic in the groundwater. As stated earlier, this
scenario is unlikely. It is the equivalent to drilling a well through the
landfill, in the center of the Site and using it to supply a residence.
Considering the conservative nature of the assumption and the fact
that groundwater usage evaluated is not likely to occur, these minor
exceedences are not significant concerns.

A detailed discussion of the RA including the
identification of chemicals of concern, an assessment exposure pathways and
exposure scenarios, determination of risks and identification of uncertainties
is provided in Appendix J.
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7.0

The Environmental Evaluation. (EE) was performed in
accordance with U.S. EPA "RAGS,, and Region V "Regional Guidance for
Conducting Ecological. Risk Assessments" (April 1.992) and an Environmental
Evaluation Report: was prepared in accordance with. Section 7.4.2 of the RI/FS
'Work Flan.. The objective of the EE Report was to present: a qualitative
evaluation of the actual or potential ecological impact, if any, posed by
chemicals of potential concern (COCs) on the ecosystem, or parts of the
ecosystems, in and around the vicinity of the Site. The EE Report which
summarized the findings of the EE 'was prepared and. submitted to IDEM and
the U.S. EPA on May 3, 1995 and -was approved by IDEM. The conclusions of
the EE 'which are quoted directly from the approved EE Report dated
May 3, 1995, included the following:

• The EE demonstrates that on-Site conditions are not impacting the
off-Site environment because the concentrations of the parameters
studied are generally lower in on-Site sediments and surface water
than the concentrations of these parameters in off-Site sediment and
surface water (Tables 7.1 and 7.2). The presently available data indicate
that the movement of sediments and surface 'water from on-Site
locations to off-Site locations is not likely to lead to an increase in
concentrations of most chemicals of concern in off-Site media.

Where the .above is not true and on-Site concentrations marginally
exceed off-Site concentrations, the on-Site concentrations are generally
below the Site-specific background concentrations. This is especially
true for the surface water data.

(|> There appears to be a gradient where concentrations in samples taken
near the Site exhibit higher concentrations than, samples taken further
from the Site. Since the relatively higher values in the closest samples
off-Site are higher than on-Site concentrations,, this gradient could not
be caused by the existing on-Site concentrations reported. Therefore,
the presence of a gradient off-Site is not particularly relevant to the
evaluation of present Site conditions. Since metals are persistent in
soils and sediment, their presence in either media, but especially
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sediment, may reflect historic conditions. In other 'words, off-Site
gradients may be indicative of some migration under surface water
flow conditions that may have existed in the past but are not indicative
of current conditions.

• The concentrations in off-Site samples 'were compared to Site-specific
background, literature background conditions defined by the prevailing
literature and available criteria for sediments and surface water, and
were shown to be within expected ranges in natural soil and of
minimal to low biological concern. Movement: of sediments or surface
water from the on-Site areas examined (those areas presently
discharging off-Site) would be expected to lower existing off-Site
concentrations due to dilution or flushing action.

The analysis of surface water and sediment data
representative of on Site samples showed reported concentrations of
inorganics primarily. The inorganic COCs that have available Federal, and
State criteria/guidelines showed no exceedenoes for sediment and one
exceedence for surface water (silver). The on-Site ponds were not developed
as fish habitat. Moreover, the ponds are not a water resource and are not
known to sustain sizable fish. Therefore, reported concentrations of
chemicals in these ponds are not expected to impact fish. The reported
concentrations are also well below concentrations that would affect benthic
organisms to a remarkable extent for ponds of this nature. Waterfowl that
may frequent ponds in this area would also not be affected. Therefore,
reported levels of inorganics in surface water and sediment are not expected
to impact biota.

Due to their limited size and the intermittent nature of
the shallow standing water pools,, the surface waters in the off-Site wetland
areas cannot sustain sizable fish or provide suitable habitat for fish
reproduction and rearing. No impact on fish is expected. The concentrations
are also considered well below concentrations that would affect benthic
organisms.
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Only a few organic chemicals were observed in sediment
or surface water samples collected during the RI. All reported concentrations
were low and none of the detected organic compounds exceeded applicable
Federal or State of Indiana criteria,

In general, reported concentrations of chemicals in
sediment and surface water in the identified drainage areas both on-Site and
off-Site, are below background and/or available Federal and Indiana criteria.
This indicates that these drainage pathways where potential contact with
chemicals of concern by biota could occur are not adversely impacted by
chemicals on the Site or by chemical migration from the Site.
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8.0

8.1 GEIffiBAL

Contaminant mobility, a factor in contaminant migration,
depends upon the physical and chemical properties of both the contaminants
and the environmental media. Properties which affect contaminant mobility
include, but are not limited to, aqueous solubility, liquid density,, vapor
pressure and chemical affinity. The partitioning of chemicals between media
is controlled by a variety of factors such as adsorption,, absorption,
volatilization, solubility and chemical, affinity.

Chemicals released to a soil medium may be adsorbed by
the soil until the adsorptive capacity of the soil is reached, Similarly,
infiltration of precipitation or additional chemical release may cause the
initial chemicals to migrate at a rate primarily controlled by the adsorptive
capacity of the soil and by the solubility of the initial chemicals in. the
transport media. The sorption coefficient (Koc) indicates the tendency of a
compound to partition between particles containing organic carbon and
water. The sorption coefficient is inversely related to aqueous solubility such
that a compound that binds strongly to aquifer carbon will have a low
solubility. Compounds that adsorb onto organic materials are retarded in
their movement in groundwater such that the compound migrates at a linear
velocity that is less than, the bulk groundwater flow velocity. Under
continuing release conditions, the chemicals may migrate both horizontally
arid vertically, expanding the area of contaminated soils as the adsorptive
capacity of the soil in. the vicinity of the release is exceeded.

Chemicals which have migrated to the groundwater may
dissolve in the groundwater to a concentration approaching the aqueous
solubility limit of the chemicals. The dissolved chemicals may migrate with
the groundwater arid adsorb onto the aquifer matrix. Under conditions of
continued release to groundwater from the soils in the vadose zone, the
extent of groundwater contamination may expand as the adsorptive capacity
of the aquifer matrix in the vicinity of the release is exhausted. Aqueous
solubility is an important factor in estimating chemical fate and transport in
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groundwater and surface water. Compounds with high aqueous solubilities
have a tendency to desorb from soils and sediment, are less likely to volatilize
from -water and are susceptible to biodegradation. Compounds with high
aqueous solubilities will generally enter the groundwater more readily than
relatively less soluble compounds. Aqueous solubility is affected by inter alia
temperature, pH and the presence /absence of other dissolved constituents.

When the solubility limit of a chemical in groundwater is
exceeded, a separate non-aqueous phase liquid (NAPL) may be present. The
migration of NAPL is governed by the volume of the release, the interfacial
tension of the NAPL (the mutual attraction between like molecules on the
surface to molecules in the bulk liquid), capillary pressure, permeability of the
geologic media and the density of the chemical relative to water. Specific:
density is commonly expressed, as a unitless value which represents the
density of the chemical at 20°C relative to the density of water at 4°C. Since
the density of water at 4°C is 1.000 g/mL, hydrophobic (low aqueous solubility)
compounds with a specific density greater than. 1.0 will generally tend to sink
through groundwater while those compounds with a density of less than 1.0
will generally tend to remain near the top of the saturated zone.

If the density of a chemical is greater than. 1.0, it may tend
to migrate vertically downward under the influence of gravity, until a
low-permeability geologic unit is encountered. Upon encountering a
low-permeability layer, the chemical may tend to migrate horizontally in the
direction of the surficial slope of the low-permeability geologic unit (also
under the influence of gravity). Hydrophobic compounds with a specific
density less than 1.0 will generally tend to remain near the top of the
saturated, zone and may migrate horizontally in the direction of groundwater
flow (under the influence of the hydraulic gradient). The extent of NAPL,
migration above or below the water table, may expand as the sorption capacity
of the geologic medium is reached, or as a result: of an ongoing release.

It should be noted that the metallic constituents are
identified and quantified as total metals and cannot be speciated using
conventional analytical techniques,
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8.2

8.2.1

As discussed in Section 2.4.3, surface water controls are in
place at the Site and these controls are currently being maintained as required
by the Agreed Order in a manner consistent with the approved RI Work Plan.
Surface water run-on enters the Site from the wooded southern boundary
and is directed through a ditch to an area of natural drainage off the western
edge of the Site. In this mariner, contact between run-on surface water and
surface water which may potentially have been in contact with lined or
unlined 'waste areas is minimized Run-on surface 'water from this area
eventually drains to the unnamed, northwest-trending ditch that flows to the
Tippecanoe River.

Runoff is collected in a series of ditches and drainage
control ponds, stored in either the southwest retention pond or the northeast
drainage control basin. Additionally, surface water which collects in the
unfilled portion of Cell C is pumped to the northeast retention pond. These
surface waters are ultimately discharged from the northeast drainage control
basin in accordance with a National Pollutant Discharge Elimination. System.
(NPDES) Permit. The on-Site discharge point allows waiter to accumulate in
the northeast quadrant, then drain, into a culvert (located under County
Highway 525 North) that empties into the wetland basin north of the Site.

Due to lack of contact, landfill-derived constituents are
not likely to be transported in. run-on surface water. Landfill-related
compounds may enter the surface water generated by precipitation 'which falls
on the landfilled areas. The primary route of transport for landfill-derived
constituents to surface water would likely be leachate seeps. During the Site
inspection, seepage from, the lined cells was observed to be minimal and no
seeps were observed from the unlined deposits. Furthermore, landfill seeps
are promptly repaired by the Site O&M contractor consistent with the
requirements of the Agreed Order and the approved RI Work Plan. There
were no areas identified during the Site inspection where refuse or other
landfill, wastes were identified at the surface. Therefore, dissolution of
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landfill-related constituents through direct contact with surface water would
be minimal,

Any landfill-derived constituents entering the surface
water on-Site would be directed to the northeast retention pond. Surface
water is discharged from, the northeast: retention pond on a periodic basis as
warranted by the collected volumes. The concentrations of land fill-derived
constituents would likely be significantly reduced as a result of dilution with
other clean surface water which enters the pond. Once released from the
northeast retention pond, surface 'water flows toward the north and northeast
through, a series of interconnected wetlands, small manmade lakes and
drainageways. Significant impacts to either on- or off-Site surface water from
the landfill deposits were not observed during the RI.

8.2.2

The permanent water table beneath the Site generally
occurs at an elevation of approximately 728 feet amsl. Intermittent saturated
zones were observed in Unit A. However, in general, the first occurrence of
the permanent 'water table occurs within Unit B. Groundwater flow in the
saturated zones beneath the Site was observed to be towards the north and
northeast beneath the Site. Dissolved compounds in groundwater are
transported, primarily by advection, parallel to the direction, of bulk
groundwater flow, at a rate which is proportional to the groundwater flow
velocity.

Any dissolved phase constituents present in groundwater
beneath the Site 'would be transported towards the north to northeast beneath
the Site. However, the rate of transport: of these constituents would likely be
minimal since the lack, of any significant hydraulic gradients result in
relatively slow average groundwater flow velocities. As reported in the
Groundwater Technical Memorandum, average horizontal, groundwater flow
velocities lie in the range of 0.5 to 14 feet per year. The actual contaminant
transport velocities would be significantly reduced by the natural attenuation
mechanisms discussed in Section 8.3.
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8,2.8

The behavior of constituents in air is controlled by
emission, dispersion,, reaction and removal, Potential source areas for
emissions to the air at the Site are the landfill deposits and leachate which
may contain volatile constituents 'which may be released when the leachate is
brought to the surface during O&M activities.. In terms of air migration, those
constituents of greatest concern at a landfill are methane gas, which is
generated during the waste decomposition process, and. non-methane organic
compounds (NMOCs), which are present in the 'wastes deposited at the Site,
Those NMOCs most likely to be present in landfill gas emissions are VOCs
which have high vapor pressures high Henry's Law constants and low
aqueous solubilities. However, activities conducted during the RI indicated
that releases of landfill gas-related compounds were insignificant from an
overall exposure standpoint. Nevertheless, specific data to determine the rate
of landfill gas generation and landfill gas composition were not acquired
during the RI and would, more appropriately, be acquired during the
predesign phase,

8.3 32:Q;M;̂ ^

The fate and transport of Site-related chemicals in
environmental media is affected by a number of physical and chemical
attenuation, mechanisms which are summarized below.

8.3.1

Chemicals released may be adsorbed, by the particles 'which
comprise the soil matrix. Adsorption may occur both above and below the
water table. The extent to which adsorption occurs is dependent upon the
composition of the soil matrix (the percentage of organic carbon in the soil),
geochemistry of the subsurface environment and the soil-water partitioning
coefficient for the specific compound. The relative tendency of a compound
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to remain in the dissolved state rather than be adsorbed, onto a soil organic
carbon is related to the n-octanol-water (Kow) partitioning coefficient for that
compound.6 The sorption coefficient (Koc) for a compound may be estimated
from its Kow or 'water solubility, A low Koc value is indicative of low
adsorption to soil organic carbon.

The surface of particles which form the aquifer matrix,
particularly clayey soils, have an electrical charge. Charged ions present in
groundwater may be adsorbed by these charged electrical surfaces through
weak attractive forces known as van der Waals1 forces. In addition,, chemical
bonding between the surface and charged ions may result in stronger
adsorption. The adsorptive capacity of soils and sediments is a function of
mineralogy, particle size, ambient temperature, soil moisture,, surface tension,,
hydrogen, ion. activity (pH), reduction/oxidation potential (Eh) and activity of
the dissolved ion.7

8.3.2 Dilution

Dissolved compounds in groundwater will be transported
in a direction parallel to groundwater flow by a process known as advection.
The rate of ad vective transport is related to the average linear groundwater
velocity,.8 Dilution of the dissolved constituents in groundwater will occur as
a result of mechanical mixing during advective transport arid molecular
diffusion. Molecular diffusion, occurs as a result of concentration gradients
which occur in the subsurface environment.

8.3 .3

Biodegradation is the process by which introduced or
naturally occurring microorganisms degrade chemical compounds under
either aerobic or anaerobic conditions. The structure of the compound will
determine at what rate the compound will degrade in the presence of

6Fetter, C. W., Applifid-HydlOgefllog^ (New York; Ma.anilli.an Publishing Co., 1988), p. 401.
''Fetter, C. W., pp. 345-346.
8Freeze, A. R. and Cherry, J. A. GroundiSalei (New Jersey: Prentice Hall, Inc., 1979), p. 389.
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microorganisms. Generally,, biodegradation occurs in the presence of an
electron acceptor. Electron acceptors include oxygen under aerobic conditions
and nitrate, sulfate or carbon dioxide under anaerobic conditions9,

8.3.4

Chemical reactions which involve the transfer of an
electron from one ion to another are known as reduction/oxidation (redox)
reactions. The stability of certain ionic species is dependent on the pH and the
Eh of an aqueous solutions. The pH and Eh are interdependent in
ground water systems.

8.3.5

Metallic species are present in minerals which form the
aquifer matrix or may be introduced as a result of a. chemical, release. The
solubility of metallic species is dependent of hydrogeologic conditions within
the groundwater system. Metallic: species in groundwater generally occur as
dissolved ions or ionic complexes. Metallic species may precipitate from
solution or dissolve into solution on the basis of a change in the pH/Eh
conditions in groundwater.

8,3.6

The vapor pressure of a compound is used to determine a
semi-quantitative rate at which volatilization will occur from soil and/ or
water to the atmosphere and/or soil gas. Vapor pressure is used to calculate
the air/water partition coefficient known as the Henry's law constant,
Henry's law constants provide an indication of the relative volatility of a
compound, Henry's law constants are greatest for compounds with low
aqueous solubilities and high vapor pressures such as VOCs.

9Davis, A. and Olsen R. L. ""Predicting the Fate of Organic Compounds" HM£ (1990), July/August 1990,
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8.4

8.4.1

The environmental fate of Site-related organic metals and
inorganic analytes detected in a significant number of environmental media
samples are discussed in this section.

The probable behavior and environmental fate of all
constituents can be assessed to some extent by evaluating the physical and
chemical properties of the constituent. The mobility and. persistence of these
constituents are of primary importance in this evaluation, Mobility is the
potential for a chemical to migrate away from the source. Persistence is a
measure of how long a chemical will remain in the environment. Factors
that affect the mobility and persistence of Site-related constituents include;,
but are not limited to:

1) physical properties,
2) chemical properties,,
3) moisture levels,
4) microbial environment,,
5) water chemistry, and
6) pH.

Water solubility is the maximum concentration of a
compound that can dissolve in water at: a specific temperature and pH.
Compounds with high solubilities generally exhibit increased mobility.
Vapor pressure and Henry's law constants provide an indication of the
volatility of a compound. High vapor pressures and Henry's law constants
indicate a greater tendency for a compound to volatilize. Compounds with
high Henry's law constants and high, vapor pressures generally do not persist
in surface water or surface soil environments. Koc indicates the tendency of a
compound to be adsorbed to organic matter in soils or sediments. High Koc
values generally indicate lower mobility.

The chemical fate arid transport of the significant
parameters at the Four County Landfill Site are discussed in the following
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subsections. The parameters have been grouped into the following categories
to facilitate ease of discussion:

a)

b)

c)

Bromodichloromethane
Chloroethane
Chloroform
1 , 1 -Dich 1. o ro ethane
1,2-Dichloroethane
cis-l,2-Dichloroethene
Dichloromethane (Methylene chloride)
1,1/2-Trichloroethane
1,1/2/2- Trichloroe thane
Trichloroethene
Vinyl Chloride

Acetone
2-Butanone (Methyl ethyl ketone)
4-Methyl-2-pentanone (methyl isobutyl ketone)

Benzene
Toluene
Xylenes (total)

bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Hexachloroethane
Isophorone
4-Methylphenol (p-Cresol)
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Nitrobenzene
Phenol

3. Metals

Aluminum
Antimony
Arsenic:
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Mercury
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

4. Irioj:g<M]iJ£j;;̂

Ammonia Nitrogen
Carbon Disulfide
Chloride
Cyanide
Nitrate Nitrogen
Sulfate

5.

Gross Alpha
Gross Beta
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6.

Alkalinity
Total Solids
Total Suspended Solids

8.4.2

The primary VOCs detected in the study area consist of
aliphatic alkyl halides, aliphatic keton.es and aromatic compounds. The
aliphatic alkyl halides include chlorinated alkenes which are generally
colorless liquids with a sweet odor used primarily in various solvent
applications. The aliphatic ketones are alkyl compounds containing a
carbonyl group and are generally colorless liquids used as solvents.

The aromatic compounds consist of the aromatic
hydrocarbons benzene, toluene, and xylenes. These compounds, derived from
benzene,, are generally colorless liquids with a sweet odor used in various
manufacturing and industrial applications. The aromatic compounds
detected in the study area are a significant component of automotive fuel,
lubricants and engine exhaust which contributes to their widespread presence
in the environment,

8.4.2.1

5389 (11)

The aliphatic alkyl halides detected in the study area have
relatively high vapor pressures ranging from 20 mm Hg for tetrachloroethene
to 2,600 mm Hg for vinyl chloride. Henry's law constants are also relatively
high with values ranging from 9.8 x 1CH atm-m^/mole for 1,2-dichloroethane
to 5.6 x 1()":'" atm-m^/mole for vinyl chloride. These high values for the
vapor pressure and Henry's Law constants indicate that the primary transport
mechanism for the aliphatic: alkyl halides is volatilization to the atmosphere
or to the soil gas in the vadose zone. In the atmosphere, these compounds
will exist primarily in the vapor phase and will undergo photochemical
reactions with hydroxyl radicals with half-lives ranging from 1.5 days for
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vinyl chloride to 25 years for 1.,1.,1-trichloroethane. Aliphatic alkyl halid.es are
water-soluble to varying degrees., and are scavenged by rainfall.

Aliphatic alkyl halides have generally low Koc values
ranging from 2.4 for vinyl chloride to 363 for tetrachloroetherve, resulting in a
relatively weak adsorption, to soils and a high potential for leaching to
groundwater. Sediment adsorption and aquatic bioconcentration are generally
insignificant for the aliphatic alkyl halides. Aliphatic alkyl halides may
potentially be subjected to biodegradation under suitable conditions in soil,
surface 'water and groundwater. The relative rate of biodegradation ranges
from extremely slow to slow and may occur under anaerobic conditions for
some compounds such as tetrachloroethene.

The primary fate mechanisms of the volatile aliphatic:
alkyl halides are volatilization from surface soil and slow biodegradation in
subsurface soil and groundwater.

8.4.2.2

53*9 (11)

The aliphatic ketones have vapor pressures ranging from
14.5 mm Hg for 4-methyl-2-pentanone to 231 mm Hg for acetone. Henry's
law constant s range from 9.4 x 10"'' atm-my/mole for 4-methyl-l,2-pentanone
to 1.05 x 10'5 atm-m3/mole for 2-butanone. Volatilization to the atmosphere
or to soil gas in the vadose zone is the primary transport: mechanism for this
compound. In the atmosphere, aliphatic ketones exist primarily in the vapor
phase and will be degraded by photolysis and photochemical reactions with
hydroxyl radicals with an average half-life of 22 days. .Aliphatic: ketones are
generally water soluble and scavenged by rainfall.

Similar to the aliphatic alkyl halides, aliphatic ketones
have relatively low Koc values resulting in a weak adsorption to soil and a
relatively high rate of leaching to groundwater. Sediment adsorption and
aquatic bioconcentration are insignificant for aliphatic ketones. Slow
biodegradation. is the primary fate mechanism for aliphatic ketones in the
subsurface soils and groundwater in the study area.
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8.4.2.3

Aromatic compounds have relatively high vapor
pressures ranging from 6.6 mm Hg; for o-xylene to 95.2 mm Hg for benzene
and relatively high Henry's law constants ranging from
5.1 x 10"3 atm-m3/mole for o-xylene to 7.68 x 10"3 atm-m3/mole for m- and
p-xylene. Volatilization of aromatic compounds from surface soil, surface
water and groundwater to the atmosphere and vadose zone is the primary
transport mechanism for these compounds.

In the atmosphere,, aromatic compounds exist primarily
in the vapor phase and will, undergo photochemical reactions with hydroxyl
radicals with half-lives of one day or less for toluene and xylene, and 13.4 days
for benzene. The aromatic compounds are generally not susceptible to direct
photolysis. The aromatic compounds detected are generally persistent in the
atmosphere due to the high emission rates of these compounds associated
with vehicular traffic.

Similar to the other volatile hydrocarbons, the aromatic
compounds detected have relatively low Koc values, which range from 49 for
benzene to 1,585 for m-xylene resulting in weak to moderate adsorption to
soil with a relatively high rate of leaching to groundwater. Sediment
adsorption may occur for ethylbenzene and xylene and bioconcentration may
be expected for xylenes.

Biodegradation of the aromatic compounds detected may
occur to varying degrees in soil, surface water and groundwater. In subsurface
soil, biodegradation is significant for benzene and xylenes. Up to 70%
degradation has been observed, after 10 days. Slow biodegradation is possible
in soil for toluene. In general, slow biodegradation may be expected for the
aromatic compounds in surface water and groundwater.

The principal, fate mechanisms for aromatic compounds
are rapid, volatilization from surface soil and biodegradation in subsurface
soil and. groundwater.
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8.4.3 Metals

A number of metals were detected in the media at the
Site. The following provides a general discussion of the environmental fate
and. transport of metals in environmental media.

In general, metals will persist in the environment since
volatilization and biodegradation are: not significant fate mechanisms for
metals. However, mercury and select organ.ornetal.lic complexes (e.g.
tetraethyl lead) exhibit significant vapor pressures 'which promote
volatilization of these metals to the atmosphere and vadose zone. More
important transport and fate mechanisms for metals include adsorption,
dilution,, redox reactives and precipitation./dissolution which were
previously discussed in Section 8.3. Other factors affecting the mobility of
metals from soil/sediment to groundwater and. surface water include bulk
density of the soil, surface area of the soil particles, particle-size distribution,
ion-exchange capacity, organic matter present, type and amount of metallic
oxides present and type and amount of clay minerals present.

Of the metals detected at the Site, numerous are
commonly occurring and may be expected to be present in soil. These include
aluminum,, barium, calcium,, chromium,, copper,, iron, magnesium,
manganese,, nickel, potassium, sodium and zinc. Depending of the specific
mineralogy of the Site soils, beryllium, cadmium, lead,, and vanadium may
also be present. Other metals which may be present at lesser concentrations
include arsenic:, antimony, cobalt, mercury, silver,, selenium and thallium.

Transport of the metals detected in the study area, to
surface water and groundwater1 is dependent on the metals' valence state and
the chemistry of the Site soil and aqueous media. Since the analytical
technique used to identify metals cannot speciate metals and the data,
developed during the RI was primarily intended to characterize the nature
and extent of contamination at the Site, further evaluation of transport
mechanisms is not possible.
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8.4,4 LiQliiiicjQoj:

The inorganic compounds and non-metallic elements
detected in the study area groundwater (ammonia, nitrate, chloride arid
sulfate) are typically associated with landfill operations and are not an issue at
the Site, Carbon disulfide, which is classified as an inorganic compound, is a
natural product of anaerobic biodegradation and is released to the atmosphere
or soil gas through volatilization. Due to the high vapor pressure of carbon
disulfide (297 nun Hg at 20°C) and Henry1 Law constant: (1.4 x IO"3

atm-rn^/mole), volatilization is a significant transport and fate mechanism.
Biodegradation, and abiotic degradation, with photochemically produced
hydroxyl radicals have also been also reported as fate mechanisms for carbon.
disulfide in soil.

Total cyanide was detected in sediment and groundwater
in. the study area, Similar to metals, the transport and fate of cyanide species
is largely dependent on the chemistry of the media in which it is found. In
addition, the cation present in the cyanide compound will have a significant
effect on its transport and. fate. The pH of the media and red ox reactions are
important to the transport and. fate of most cyanide compounds. Low pH will
generally convert cyanide compounds to hydrogen cyanide which is a gas,
•Oxidizing conditions will typically convert cyanide compounds to carbon
dioxide and gaseous nitrogen at the proper pH conditions.

8.4.5

The decay of radioactive isotopes emits radiation, Alpha.
and beta particles have been detected historically in groundwater samples
collected at the Site as gross alpha and gross beta radioactivity. An alpha
particle is a helium nucleus with an atomic mass of 4 and an atomic number
of 2 and a beta particle is an electron.'10 The radioactivity of a radiomicli.de is
characterized by the nature of the radiation, the energy and the half life of the
process. The half life of a radionuclide is the time required for its activity to
decay to half of its original value, that is for half the atoms to disintegrate.

10Fetter, C.W., "Contaminant Hydrogeology", Macmillian Publishing Company, 1993.
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The radioactive disintegration of a radionucli.de results in a decay., to a
daughter product which may be radioactive or stable. Ultimately,, radioactive
decay will result in the formation of a stable isotope.'11 The stability of
radioactive isotopes vary widely (from a fraction, of a second to millions of
years) and the half life of an isotope is a measure of its relative stability. The
radioactive decay process is unidirectional. In time, radionuclides will decay
to isotopes of stable elements (elements which do not emit radiation).

Radionuclides which emit radiation occur naturally and
are man made. Naturally occurring radionuclides include potassium, radon,
radium,,, thorium, uranium, tritium, beryllium, carbon and sodium.
Radioisotopes are also byproducts in the wastes of weapons manufacturing
arid the mining, research and medical industries and include nickel, cobalt,
strontium, zirconium, iodine, cesium and others,12 Since radionuclides
occur naturally, gross alpha and gross beta will occur naturally in
groundwater. The background concentrations of gross alpha and gross beta in
a given, location, are dependent upon the relative abundance of naturally
occurring radionuclides in natural geologic deposits.

The concentrations of gross alpha and gross beta observed
during the RI were below MCL threshold levels. Due to the unidirectional
nature of the radio-active decay process and since no additional wastes will be
deposited in the landfill, it is not expected that concentrations of gross alpha
and gross beta would exceed levels of concern at some point: in the future.
Groundwater samples collected from perimeter wells installed during the
OU2 investigation will be analyzed for gross alpha and gross beta. This
activity will determine the upgradient concentration of these constituents
and investigate 'whether concentrations of gross alpha, and gross beta in
downgradient wells are of concern.

n"Handbook of Chemistry and Physics"",, 69th Edition, CRC Press, 1988.
12Fetter, C.W., 1993.
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9.0

9.1 SUMMARY

The Four County Landfill Site, located, in Fulton County,
Indiana, was operated from. August 1972. until the U. S. District Court ordered
facility operations closed on March 29, 1989. During the period the Site was
operational, sanitary, industrial and hazardous wastes were accepted for
disposal. Shortly after the U.S. District Court: ruling, the Site owners declared
bankruptcy and IDEM pursued PRPs under Indiana State Cleanup Law. An
SOW was submitted to IDEM by a group of PRPs in support of a Good Faith
Offer to IDEM put forth on April 27, 1992. Most of the non-de minimis
respondents identified by IDEM formed the Four County Landfill Group. The
SOW presented a summary of existing data previously collected at the Four
County Landfill. Site. In addition, a scope of 'work was included for
performing Site stabilization, activities and set out the basis for the work to be
undertaken during the RI/FS. On August 13, 1993, an Agreed Order for an
RI/FS and Site O&M was entered into between a group of PRPs and IDEM.

An RI/FS Work Plan was prepared and submitted to
IDEM in accordance with Paragraphs 38 and 39 of the Agreed Order and the
SOW (Exhibit II of the Agreed Order) and was consistent with Section 121 of
CERCLA and U.S. EPA guidance documents. On May 3, 1994,, the Work Plan
was approved by IDEM.. Initiation of investigative activities detailed in the
approved 'Work Plan commenced on May 23, 1994. A Groundwater Technical
Memorandum which summarized Site ground water data acquired during the
El as well as historical data, the acquisition of which preceded
implementation of the RI, was submitted to IDEM and approved by letter
dated May 22, 1995. The Groundwater Technical Memorandum provided a
comprehensive database of available groundwater information.

In light of the data generated during the RI, supplemental
investigative activities necessary to adequately define the nature and extent of
contamination at the Site were identified in Addendum 1 to the approved
RI/FS Work Plan. Addendum 1 defined these tasks, set forth the rationale for
these tasks and detailed data collection and analytical protocols -which had not
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been previously established by the approved RI/FS Work Plan. Addendum 1
was approved by IDEM, by letter dated September 27,1995.

To date,, a number of rounds of multimedia sampling and
other data gathering tasks associated with the RI have been, completed and
sufficient data have been acquired to determine the nature and extent of
contamination on-Site and to evaluate any potential Site risk. In order to
expedite closure of the Site and minimize any ongoing potential risk to
human, health and the environment, the Four County Landfill Technical
Committee proposed to divide the Site into two operable units. OU1 focuses
primarily on the remediation of the landfill while the focus of OU2 is
primarily on off-Site groundwater and subsurface soils. Dividing; the Site into
operable units allows the flexibility to close and stabilize the landfill on a
separate timetable from, the groundwater investigation which may require
several, phases to complete. The "operable units approach"" was first proposed
in a memorandum to IDEM dated February 10,1995. In response, IDEM
approved the "operable units approach" and clarified the components of each
of the operable units. On this basis, operable unit OU1 consists of the landfill
cap, leachate collection, and treatment from, both lined and unlined cells,
landfill gas collection, and treatment, institutional controls to supplement
engineering controls, and source-area groundwater control and treatment.

RI activities have provided a detailed understanding of
the physical characteristics of the Site and the nature and extent of
contamination. Moreover, the data compiled during the RI to date are
sufficient to identify remedial action objectives for the Site and evaluate
remedial action alternatives and select a final remedy for Operable Unit 1.
This Section summaries the significant findings of the OU1 RI as well as the
activities associated with the OU2 RI 'which have been completed to date. The
OU2 investigation will continue and the results of the OU2 investigation will
be provided in a separate RI report upon completion of that investigation.

9.1.1 tMyiiLiyiO^

Activities detailed by the Work Plan were designed to
ensure strict compliance with the tasks outlined in the Agreed Order.
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In general, only a few organic compounds were observed
in on- and off-Site sediment and surface water samples collected during the
RI. Moreover,, none of the detected organic compounds exceeded applicable
Federal or State of Indiana criteria, In general, the concentrations of metals
analytes in on-arid off-Site sediment samples fall within the expected normal,
background levels for soil. Additional specific comments are provided in the
following.

• Only two VOCs (acetone and dichloromethane), were observed in
collected on-Site sediment samples. Acetone was detected in five of the
eight on-Site sediment samples collected. Dichloromethane was
detected in four of the eight on-Site sediment samples.

• Only one SVOC, (butylbenzylphthalate), was detected in collected
on-Site sediment: samples.

• Pesticides and PCBs were not detected in. any on-Site sediment samples
collected during the RI.

» Only one organic: compound (acetone) was detected in on-Site surface
water samples.

• In general;, the concentrations of metals analytes in on-Site sediment
samples fall within the expected normal background levels for soil.

• Only one analyte, silver, was found to exceed applicable ambient water
quality criteria in on-Site surface water samples.

• Only three VOCs, acetone, 4-methyl-2-pentanone and DCM were
detected at low concentrations in off-Site sediment samples collected.

• SVOCs and pesticides/PCBs were not detected in collected off-Site
sediment samples.
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Three VOCs, carbon, disul.fi.de,, acetone and toluene were detected in
off-Site surface 'water samples. However, toluene arid acetone were
also detected in run-on areas south of the Site. Caribou disulfide was
only detected in sample collected from, the run-on area south of the
Site.

SVOCs and. pesticides/PCBs were not detected, in any off-Site surface
water samples.

The concentrations of metal analytes in off-Site sediment samples each
fall within respective expected normal background levels for soil.

The greatest variety of metals analytes were detected in the run-on'
off-Site surface water sample collected at S-15.

With the exception of silver at one location,, there were no exceedences
of applicable ambient water quality criteria for metals analytes in
off-Site surface water samples.

Landfill gas monitoring activities included whole air
sampling for VOCs, monitoring of VOCs, combustible gases, hydrogen
cyanide, hydrogen sulfide and. oxygen content using direct-reading
instruments and a perimeter soil gas survey for methane gas. The results of
these activities are summarized below.

• Only two VOCs, acetone arid 1,1-DCE, were sporadically detected in
collected whole air samples. The whole air analytical data demonstrate
that VOC emissions from the landfill are insignificant. Moreover, the
detections of acetone and 1,1-DCE which -were both close to the reported
practical quantitation limit (PQL) were not found above PQLs in
corresponding field duplicate samples.
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There were no detections of HyS, HCN or combustible gases during
perimeter air readings recorded by direct-reading instruments during
each of the two air sampling events. Total VOCs were not detected
above the background readings and the oxygen levels recorded were
within the expected range.

Data compiled during the soil gas survey indicated that significant
quantities of methane gas resulting from, the degradation of organic
waste present in the landfill are not present near the property
boundaries. Methane gas detected at two locations is attributable to the
ongoing degradation, of peat present at these locations rather than the
decay of waste deposits in the landfill,

5369 (11)

A detailed evaluation of groundwater conditions beneath
the Site is beyond the scope of this document. However, a brief summary of
the groundwater data compiled to date is provided below.

• The primary Site-related groundwater concern is the presence of VOCs.
The groundwater contains VOCs of the chlorinated aliphatic:
hydrocarbon group (alkanes and alkenes), the aromatic: group and
aliphatic ketones.

• The greatest number and magnitude of VOC detections occurred in
Unit A monitoring wells within, or adjacent to, unlined waste deposits
located in the western portion, of the Site.

• The number and magnitude of VOC detections were lower in the
underlying stratigraphic units. VOCs do not appear to extend off Site
•within Unit IB.

• Only a few SVOCs were detected in Unit A at concentrations 'which
were several orders of magnitude less than observed. VOC
concentrations. SVOCs were not detected in Unit B groundwater
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samples and were detected at low concentrations in groundwater
samples collected at only two locations from Unit C.

TAL metal concentrations were not found to be in excess of the
concentrations observed in the upgradient well samples for the filtered
groundwater samples, Moreover,, the variety and concentration of
detected metals are mainly attributable to the natural chemistry of the
groundwater rather than the result of historic waste disposal practices.

The concentrations of gross alpha and gross beta observed during the
RI were below the MCL threshold values. Due to the unidirectional
nature of the radioactive decay process and the fact that the landfill no
longer accepts waste, it is not expected that concentrations of gross
alpha and gross beta would exceed levels of concern in the future.
Nevertheless, gross alpha and gross beta concentrations in
groundwater will be further evaluated as part of the OU2 RI.

9.1.2 E§Je_ îd_Trarjspojj;

The potential routes of migration for Site-related
compounds are summarized below.

5369 (11)

On-Site surface water is managed in a series of ditches and
holding ponds, These surface waters are directed to the northeast retention
pond where there is a single managed outlet. The on-Site discharge point
allows water to accumulate in the northeast quadrant, then drain into a
culvert (located under County Highway 525 North) that empties into the
wetland basin north, of the Site.

Any landfill-derived constituents entering the surface
water on-Site would be directed to the northeast retention pond. The
concentrations of landfill-derived constituents would likely be significantly
reduced as a result of dilution with other clean surface water which enters the
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pond. Once released from the northeast: retention pond, surface water flows
slowly toward the north and northeast: through a series of interconnected
wetlands,, small manmade lakes arid drainageways. However, significant
impacts to either on- or off-Site surface water from the landfill deposits were
not observed during the RI.

Potential source areas for vapor emissions are the landfill
deposits and leachate which may contain volatile constituents which may be
released when the leachate is brought to the surface during O&M activities.
In terms of air migration, the constituent normally of greatest concern at a
landfill is methane gas, which is generated during decomposition of the waste
and NMOCs, which are present in the wastes deposited at the Site. NIVIOCs
most likely to be present in landfill gas emissions are VOCs which have high
vapor pressures, low aqueous solubilities (high Henry's Law constants).
However, activities conducted during the RI indicated that releases of landfill
gas-related compounds were insignificant from an overall exposure
standpoint.

The permanent water table beneath the Site generally
occurs at an elevation of approximately 728 feet amsl. Intermittent saturated
zones were observed in Unit A. However, in general, the first occurrence of
the permanent water table occurs within Unit B, Groundwater flow in the
saturated zones beneath the Site was observed to be towards the north arid
northeast beneath the Site. Dissolved compounds in groundwater are
transported primarily by advection, parallel, to the direction of bulk
groundwater flow, at a rate which is proportional to the groundwater flow
velocity. The contaminant transport velocities would be further reduced by
the natural attenuation mechanisms.

Landfill-related constituents present in groundwater
beneath the Site would generally be transported towards the north and.
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northeast parallel to the groundwater flow direction.. A breach of Unit A
appears} to have occurred as a result of the installation of several wells
through source-area perched groundwater layers containing elevated levels of
VOCs. Unit A appears to significantly impede the downward migration of
contaminants to the underlying saturated zones (Units B andC).

9.1 .3 Risk_Assessmenj;

Specific findings of the risk assessment are summarized
below.

The estimated incremental cancer risk from on-Site construction
worker exposure to Unit A perched water falls within the target risk
range of 1(H to 10"6 established by the U.S. EPA.

The hazard indices for on-Site construction worker exposure to Unit A
perched water are several orders of magnitude below 1.0, the level of
concern,

The estimated incremental cancer risk for residential exposure to
Units. B and C source-area groundwater fall above the target risk range
of 10"4 to 10-6 established by the U.S. EPA.

The hazard indices for residential exposure to Units B and C
source-area groundwater are slightly above 1.0.

There were no chemicals of concern identified, in on- or off-Site surface
water. Therefore, surface 'water was not evaluated as part of the RA.
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Sediment

Air

The estimated cancer risk related to worker and occasional
visitors/trespassers sediment exposures on-Site are at the lower end or
below the target risk range of 10"4 to 1.0"6 established by the U.S. EPA.
The hazard indices for non-cancer risk under present and. future Site
conditions are several orders of magnitude below 1.0, which is
considered the level of concern,

The estimated cancer risk from off-Site sediment exposures for current
and future conditions are below, or at the lower end of the target risk
range of 1(H: to 10~6 established by the U.S. EPA. The hazard indices for
non-cancer risk under present and future Site conditions are several
orders of magnitude below 1.0.

The estimated cancer risk related to worker inhalation exposures
on-Site are at the lower end or below the target risk range of 10""-': to ICH
established by the U.S. EPA. The hazard indices for non-cancer risk
under present: and future Site conditions are several orders of
magnitude below 1.0.

The estimated cancer risk related to inhalation exposure of residents
near the Site are within the target risk range of ICH' to 10~6 established
by the U.S. EPA. The hazard indices for non-cancer risk under present
and future Site conditions are several orders of magnitude below 1.0.

• The estimated RME cancer risk for the present cumulative risk
scenario1 for industrial workers is within the target cancer risk range of
10"6 to 10"4 as established by U.S. EPA. The hazard, index is below 1.0,
which is considered the level of concern.
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• The estimated R1VIE cancer risk for the present cumulative risk
scenario for construction workers is within the target cancer risk range
of 10"6 to 1C)"4 as established by U.S. EPA. The hazard index is below 1.0,
which is considered the level of concern.

• The estimated RME cancer risk for the present cumulative risk
scenario for residents is within the target cancer risk range of 1.0"(:> to
1.0""-': as established by U.S. EPA. The hazard index is below 1.0, which is
considered the level of concern.

• For the North Sector which is downgradient of the Site with regard to
groundwater, the sum of residential total and current groundwater
RME cancer risk is slightly above the target risk range of 10'6 to 1(H:.
The RME hazard index for a resident in the North Sector with regard to
groundwater is slightly above 1.0, the level of concern. As stated
earlier, this scenario is unlikely since it is the equivalent to drilling a
well through the landfill, in the center of the Site and using it to supply
a residence. Considering the conservative nature of the assumption,
arid the fact that groundwater usage evaluated is not likely to occur,
these minor exceedences are not significant concerns.

9.2 CONCLUSIONS

RI activities have provided a detailed understanding of
the physical characteristics of the Site and the nature and extent of
contamination. Moreover, the data compiled during the RI to date are
sufficient to select a. final remedy for Operable Unit 1. A separate RI will
continue to further investigate groundwater in the vicinity of the Site. The
results of the OU2 investigation will be provided in a separate RI report upon.
completion, of that investigation..
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9.2.1

An extensive database pertaining to the Site operational
history, physical conditions and nature and extent of contamination were
developed during; previous investigations and during the OU1 RI. These data
are sufficient to proceed with the feasibility study for OU1. Additional data
will likely be required in order to proceed with the detailed design, of the
selected remedy for OU1. The final remedy will be selected by IDEM, with
input from the U.S. EPA, upon submittal of the final OU1 FS Report and
following a public review process. However, at a minimum, the data which
is typically required to proceed with detailed design, of the selected remedy are
briefly summarized below:

i) detailed site surveys including; properly boundaries and topography;

ii) confirmation of the actual footprint of the landfill;

ilii) determination of emission rates and chemical characterization of
landfill gas; and

ivj evaluation, of the thickness and geotechnical characteristics of landfill
cover soils.

The potential need for additional design-related data will
be dependent upon the final remedy 'which is selected for the Site and will be
assessed, upon, selection, of the final remedy.

9.2.2

Specific remedial action objectives (RAOs) must consist of
medium-specific or operable unit-specific goals for protecting human health
and. the environment.13 The RAOs must not be so specific as to overly limit
the range of remedial alternatives. Rather, these RAOs are a set of
performance standards by which to compare the remedial alternatives.

^"Guidance for Conducting Remedial liiveiiti.gati.ons and Feasibility Studies Under CERCLA", (EPA,
October 1988)
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Consistent with the operable units established for the Site, recommended
RAOs for OU1 address the following environmental media on the Site:

i) soil and landfill contents,

ii) air and dust,

iii) landfill gas,

iv) surface water,

v) sediment, and

vi) leachate and source area ground water.

A summary of the RAOs for these media are presented in
Table 9.1.
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SOURCE: USGS Topogrophic Map, 1977
Culver (19(90) and Kewanna (.1977), Ind
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SHE
il 5^5

ir*5
ABANCXiNKi}
RES1DENCE

HWY,
NORTHEAST RESIDENCE

WELL) J

SHJ:OO -,£, ff
EMPLOYEE

M "^ </*c;wy LAKE
\\ S ! T E N

\ N. ENTRANCE

SOUTHWEST

S-gce)

200 400ft

MODiriCATO- Of THE
RCF>, F-v-T 5 rE-y"

APFUCATjeN (B/30/87)
PLAN siffit NO, 1

LEGEND

SEDIMENT SAMPLING LOCATIONS

LINE

9/22 REPRESENTS THE RESULT FOR THE
ANALYSIS/DUPLICATE ANALYSIS

ND NOT

VQCs VOLATILE ORGANIC COMPOUNDS (TCL)

SVOCs SEMIVGLATiLE ORGANIC COMPOUNDS (TCL)

PEST/PCBs AND FOLYCHLORINATED
BIPHENYLS (TCL}

DCM DICHLOROMETHANE (METHYLENE CHLORIDE)

ACE

4M-2P 4-METHYL-2-PENTANONE

J THE ASSOCIATED VALUE IS AN
ESTIMATED QUANTITY.

TCL TARGET COMPOUND LIST

NOTES! 1. AND VOC CONCENTRATIONS
REPORTED IN

2, PEST/PCBs
IN PER C«g/kg}

ABANDONED
RESiDENCE ^ 'RESIDENCE

(wrn-; WB.L.)

CRA

5.5
OF

IN
JUNE 1994

5369(11)-JAN, 10S 9S-REV=0-(C)(P-95)



8-20
SVOCs
PEST/PCBs
VOCs

ND
ND
ND

S-10

PEST/PCBs
ACE '
TOL

ND
ND
22
9.5

ABANDONED
RESIDENCE >

RESIDENCE
(WITH WELL)

CHURCH -
(WITH wau

COUNTY HWY,

cP
RESIDENCE

(WITH WELL) I

AGRICULTURAL

.. fORMERv A ENTRANCE
——A

DRAiNAGE: AREA

200 400ft

SOURCE:
MQOinCATlQN OF THE
RGRA PJwT B PEHssfT

APPUCAT10N fo/a:-/S7;
SHEET 'HO.' 1 '

S-SOi>

LEGEND

SURFACE WATER
SAMPLING LOCATION

PROPERTY LINE

ABBREVIATIONS

SVOCs SEMJVOLATILE ORGANIC COMPOUNDS
PEST/PCBs PESTiCIDES/PCBs

' WC VOLATILE ORGANIC COMPOUNDS
ACE ACETONE
CDS CARSON DiSULFIDE
TQL TOLUENE
ND NOT
KiT NOT fNO SURFACE WATER

PRESENT)
12/13 REPRESENTS THE RESULT FOR THE

ANALYSIS/DUPLICATE ANALYSIS

NOTES: 1. SVOC AND VOC ANALYTICAL RESULTS
REPORTED IN MICROGRAMS/UTER («g

2. PEST/PCB ANALYTICAL RESULTS REPORTED
IN MlCROGRAMS/UTER

ABANDONED
RtSIDENCE

CRA

0,6

OF
OFF-SITE

rulton County,
5359(11)-JAN. IQ, 96-REV.Q-(C)(P-36)



S-2Q

AI
Sb
As

3,000
~D?3!
0,S' '

3a 25
~ -0(0.5:
e-d NDi2.5i
Co 7,300
Cf 6^
Qs *-T
Cu NBslO'!
rs 4.03G
Pb 8.3

ffi

BP
K
Ss

ft
Ts
YS
ZR
ON

2.600

§0,20)

420
•3.74

53=
NO(G.25)

S-S

~
Ss
As
3S
Ba
Ca
Ca
Cr
Ca
Gu
Fa
Pb

1.000
N0(30)
O.S1
16
N0(0,5)
NOtO.5;
1.400

IF
1,300
11

ffi

Bf
K
Ss

ft
Ta
Va
Zr,
CN

200
55R
N0(0,120}
1̂

140

245

21R

5-10

AJ
Sb
is
B=
~
Cs
Ca
Gr
Ca
Cu
F«
PB

4=300
NDC300)
is !

5O
«D(0.53
ND(0,S}
2.200
7.7
2
7.4
4.900
24

Ma
H"
rsT
K

S
~
Ts
Va
Zn
CN

580
43R
NQC0.12Q)
5 3
410
0,810
1,1
43R
NDCD
73
4GR
ND<G,25}

S-11

A-
Sb
As
Ba
Ss
Ca
Ca
Cr
Ca
Cu
Fs
Pb

11,000/7.700
NO<30Q5/ND<300}
S.1/5.7
33/30

4JO&I/3.
11/11"
7.3/7.5
13/1217:000/17=000
11/11

BP
K
Ss
As
Ns
Ta
Va
Zn
CN

3.5OOJ/12.00CJ
210J/220J

-j(d:i20)AlOCO,12D)

1.700/
(0,s

i,1
21/15

NDro,25;/ND(0,30)

S-lg
Ai
Sb
As
Ba
~
Cd
Ca
f^f-

C«
Cu
rs
Pb

9,100
:* a.:
5,3
S4
G.53J
0=5
4=800
IS
8,0
14
15.000
22

sic
UK
H°
sŝ
K
Ss
Aa
Ha
Ta
Va
2r.
CN

3=500
2SO
NO(O.OS}
1 3

1.200J
0.59 _
HfiS

1̂00
G.:S

V^

ABANDON^:!}
RESIDENCERESIDENCE

("WITH WLlO

'
CHURCH -.

(WUH WEU.)

SHE!

RESIDENCE—/
WELgRtTEHTSQN

.^RUN-ON
pRAJNAGf;Ai £.200

Sb 3.2J
4,1

Ss 55
Ss 6.55J
Cd 0.67

1.SOO
13

1,800
140
HDCG.G5)

B30J
0.54
ND(1.03
110R
NOC1.0)

47s
0.13

13,000
1.500
NKQ.1203
2S"
2=000

0.5)Ca
Cr
Cs 5.5

=,=
Fs 14=000
Pfe 14

tO
ABANDONEDRESIDENCE RESIDENCE

(WITH WEU.)

200 400ft

Of THE
ROM FAST B

APPLCATK- (6/30/87)
PUN NO,' 1 '

LESEN5

SsisPLrJG LSCATIONS

—— ———^ —— ̂  pBQFTHTy

11,000/9,900 REPRESENTS THE FOR THE
&HALVSI8/PUPUCATE ANALYS-S

AHsLYTE NOT OETEsrTED AT
:N < )

~
SB
As
SQ
Bs
Ca
Cs
Cr
C=
SU
rs
Pb
as
Jan
Ks
Nf
K
3s
Aa
~=
Ts
Va
Z.i
CN
J

UJ

R

A?=E~:C

CAD==_~

COtBALT

iSOfs
LEAD

MSvCU-Y

POTASSiUM
SELE~=.~

SGG-Us:
THALLIUM

ZrfC

THE ^SOCIATm IS AN
ulasATED GUAKTTTT
THE ~3 NOT DETECTED A~7vt
THE OF THE ASSOCIATfcD VALUE
THE PRESENCE SR sSSDJCt OF THE
AKALYTE HAS HOT SEE- VERIFIED

NOTE: 1. «i CGNCENTRftnCNS REPORTED IN (mg/lq)

DISTRIBUTION
IN OFF

CRA

figure o,/
OF AND
-SITE

County, Indiana

5369(11}-JAN. 10: 96-REV=G-(C)(P-97)



A! 0,36/0,40
Bs 0.058/0.058
Cs
Fs 3.5/3.7
Mg 21/21
Mn
K 5.6/5.5
Ag 0.0:8J/ND(0,010)UJ
NS 21/21
Zn 0.81/0.83

RESIDENCE
(WITH WK:LL

1 CHURCH -v
< (WITH WELL)

COUNTY HWr,

LP

/ RESIDENCE-nf Jw
UWlTH WELL) IN^ (
1 | UJ.

PS 'x
AGRICULTURAL

EMPLOYEE
ENTRANCE

RESiDENCE
(WFFH WELi.)

200 4QQf-t

s-s

mON (S/SO/S75
SHEET'NO.'1 "

LEGEND

SURFACE WsTER SAMPUNG LOCanON

PROPERTY LINE

S-15
Al
A=
Bg
Cs
Cr
Ce
Cu
Fs
K
Mg
Mn
Ns
N!
Pb
Va
Zn

18
0.013
G.I 7
63
0.024
0.022
0.045R
55
3.5
17
1.4
3,7
0=032
0.067
0.039
0.29«

GRA

ABeREVJATJONS

A| ALUMINUM
A=
Be
Co CALCIUM
Cs COBALT
Cr CHROMIUM
Cu COPPER
Fa IRON
Pb LEAD
Ms
Mn MANGANESE
N! NICKEL
K POTASSIUM
A=
Na SODIUM
ya VANADIUM
Zn ZINCNT NOT TESTED

0.36/0.40 THE FOR THEAfJALTSIS/DUPUCATE ANALYSIS
NO NOT DETECTED

NDf i NOT DETECTED AT THE QIJAN'TTTAT;ON uurr
IN PARENTHESES

J THE yALUE IS AN
QUANTITY.

R THE OR QF THE
ANALYTE HAS NOT

UJ NOT DETECTED, DETECTION UMIT IS
ESTIMATED,

NOTE 1, ALL CONCENTRATIONS IN C?ns/Lj
ARE APPROXIMATE. " " '

2. CYANIDE WAS NOT IN COLLECTED
OFF-SITE SURFACE WATER SAMPLE.

5,8
SUMMARY OF AND

uounty*
5369(1 Ij-JAN. 10, 96-REV.O-(C}(P-Q8}



WiND

QUADRANT

REFUSE AREA (UNUNED)

{ 100 I 9?
SEPARATE AREA

tl/78 - 11/BO

CONTROLCELL A-SOUTH _J\CELL A
3/87 - 8/87 ? \\a/as -

NORTH\
2/B7 ft

ACE 16/ND(10}

155

-H-

AS-1*

16/ND(10)

100 EOOf-t

SOURCE:
MOWF1CAI10N Or A SHE MAP (4/15/91}

GEOSdENCES
ASSOC-ATES. INC,

LEGEND

BLOCK NUMBERS OF GRID

LINE

AIR SAMPLING LOCATION AND IDENTIRER

ANALYTICAL RESULT/DUPLICATE

ABBREVIATIONS

ACE
VOCs VOLATILE ORGANIC COMPOUNDS

ND NOT DETECTED
NDilQj NOT DETECTED AT REPORTING LIMfT IN

PARENTHESES

MjTES: 1. ALL CONCENTRATIONS IN PPB (V/V)

2. SITE GRID = 1GQ FEET.

EMERGENCY SPILLWAY
(CONCRETE)

CRA

figure b,9
AIR

COUNTY^LANDRLL SITE

5369(11} JAN, 10, 96-REV,0-(C)(P-S9)



QUADRANT

il/80 - -REFUSE AREA (UNUNED}

L.
SEPARATE AREA /

11/78 - sl/BG

cm. a
9/87 -

83

1,1-DCE ND(2)/2,7

NORTHEAST
$7 \ 3« |

7/6/94

100 200ft

Cft. iSr^ST*

OF'A OTE*MAP (4/15/91)
OsTsirsED FROM - - - -

ASSGCiATES, iNC.

LEGEND

155 BLOCK NUMBERS OF GRID

-N-——H- FENCE LINE

AS-1* AIR SAMPLING LOCATION AND IDENTIFIER

NQ{2)/2.7 ANALYTICAL RESULT/DUPLICATE

AggREyjATJONS

ACE
1,1-DCE 1,1-DICHLOROETHENE

VOCs VOLATILE ORGANIC COMPOUNDS
ND NOT DETECTED

ND(IG) NOT DETECTED AT REPORTING LIMIT IN
PARENTHESES

NOTES: 1. ALL CONCENTRATIONS REPORTED IN PPB (¥/¥)

2. SITE GRID = 1QQ FEET.

3. AIR SAMPLING ACTIVITIES AT LOCATION AS-14
CONDUCTED IN AUGUST OF 1994,

QUADRANT

EMERGENCY SPILLWAY
(CONCRETE)

CRA

figure o,10
AIR DATA-JULY 1994

CpUNTY_LANDF!LL SITE
Uounty,

5369(11} JAN. 10S 96-REV,0-(C)(P100)



GS-SS GS-5N

QUADRANT
GS-9

j | GS-g /
GS-13 GS-12 GS-11 G8-10 I ! / GS-7 GS-B GS-S GS-4 GS-3 GS-2 GS-1
l—»«—.x < x .x s ix . >g- ̂ < x, » sxx- _,

NORTHWEST

GS-14«

GS-4S

GS-47

GS-45

GS-45

•38-44

GS-43

OS-42

GS-41

GS-40

t^JJS-39

i

!

100 200ft

MQDi.RCATlQN QF A SHE MAP (4/15/91)
OBTAINED . . . .

GEGSCiENCES RESEsRGH
aSSGCIATtS, INC,

GS-S

BLOCK NUMBERS QF GRID

FENCE LINE

SOIL GAS MONITORING LOCATION
AND IDENTIFIER
[NATURAL GAS READINGS
Q% UNLESS NOTED OTHERWISE)

NOTE: SITE GRID - 100 FEET,

QUADRANT

CRA

figure o,11
SOIL GAS

MAY 26S
COUNTY LANDFILL SITE

County,
5369(11 }-JAN. 10S 96-REV,0-(C)(P10l)



P-2A
ANM.YTE

1.1.2-TCA
U-DCA
4a-2P

BEN
CLF
DCs
PCE
TOL

S-94
1B.OOOJ/11.000Js30,ooGJ/380,QOog

2o.oaaj/Nt>r5o,ooo)uj
75aC<X-J/520.QGSJ
iSQ.oooj/iM.ooo-j
2l.DQOJ/21Q!QOOJ

8.100J/5.100J
aziOQQJ/ZG.OGQJ

P-12A
ANALYTE

1,1,2-TCA
14-pea

SEN
CLF
DCM
PCE

S-94
1.BQQ/

52.000/
53.000J/

7JKO/
2.SOG/

"1.600J]
44,0005]
47.000J1

TSI.OQQJI
1.9GGJ1

?-1iA

ACE
CTCL
OF

S-94
•i4Q
8,7
5.5

QUADRANT

P-2SA
ANM.YTE
U-DCA

CLF

5-94

=50 i.OOOjUJj

P-32A
ANALYTE

1,1A2-TsCEi
1,1,2-Tca
1.2-DCA.

ACE
GTEL
CLF
Den
PCt
7QL
T5E

S-s4
NT
KT
rsT
«T
NT
rsT
s-T
NT
hT
NT

4-9=
=J

170J
7.100J
25GJ

SJQOJ
2.7-DGJ
170J
440J
11 J
9J

P-31A
ANALYTE
vl-DCA

MEK

" S-94
NT
KT

4-S5
s,QJ
1S.OJ

^_ P-.3QA.
•—.YT-
VOCs

S-94
NT

4.-S5
NT

P-25A
A—.YJE
^VD^

S-S4
NT

4-95
NT

TO ADDITIONAL
SUPPORT FACILITIES

NORTHEAST
QUADRANT

200ft

SOURCE:
MODIFICATION OF A SITE MAP (4/15/81)OBTAJNES FROM

ASSOCiATES. INC.

«^ UNt

«£» Or GRID

P-SA » piEZOSaETER

SAMPLE iDENT-FlER
DRTE

CONCENTRATION
COMPQUND

ABBRFviATJONS
^t
SEH sEHZEnE
CLF

S!CL
1.2-DCA 1

DCM

i.l-DCA
MEK
PCE
TCE
TOL

4ki-2P
1.1.2-TCA

VG
1.1.2.2-TsCE

VOCs

ND(500}/1:BOO
10.0GO/T7.GG01

"
Hu

ND(1;

NT

UJ

sOTE:

1.1-DICHLOROETHANE
2-BUTANONE (METHT^ ETHYL KCTONE)
TETSwCKLOKOtrritNE
TR-GHLQRQETKENE

4-MErriTL-2-PENTA.NOHE
1,14-TRICHLQRQETHANE
VINYL
1.1 .̂2-TETRRCHLOSGErriRsE
VOLATILE ORGANIC COMPOUNDS

ANALTTICAU
RESULTS GF GRiGiNAL R.~~.YS!3 AND
REANALY3S 5N f ]
NCSr iDETECTED
NOT AT QUANTrTATION UM?T
STATED m PARtNTfSSS
NOT VOLUME
TO PERMIT OSLLtariON)
ANALYTI ASSOCIATfD IS AN
ESTiMSTED C-UAKTfTY.
NOT UMST IS

ALL ANALYTiGAL
MICR06RAMS/UTER (ua/ti

CRA

O.12

VOC D!STR!BUT!ON-UN!T A
COUNTY^LANDFILL SITE
rulion uounfy.

5369(11)-JAN, 10, 96-REy.O-(C)(P102}



QUADRANT

SOUTHEAST

P-2B

1.1,2-TCA
1S2-DCA

BEN
CLF
DCM
PCE
TOL
TCE

V7/LNPC5Q3
230J/L120J
39QJ/M90]

8.B/TND{5Qr
13/rND(5Q)

11J/[NDC5

MW-33B
1.2-DCA

ACE
CLF

3.4J/6,1J
21QJ/35

1.4J/NDV1)

QUADRANT

NORTHEAST
QUADRANT

TO ADDmuNAL
SUPPORT FACILITIES

-N-

aoof-t

Map (4/15/B1)
FROM

GEOSCIDsCES
INC.

LEGEND

FENCE LINE

153 BLOCK NUMBERS OF GRID

P-BB =

MW-26 * MONITORING

ABBRB/IATIONS
1,2-DCA 1,2-DICHLQROETHANE

ACE ACETONE
BEN
CLF CHLOROFORM
CLE CHLOROETHANE
DCM DICHLQROMETHANE
PCE TETRACHLORQETHENE
TOL TOLUENE
TCE TRICHLOROETHENE

1,1,2-TCA 1,1,2-TRICHLOROETHANE
1,1-DCA 1,1-DICHLOROETHANE

VQCs VOLATILE ORGANIC COMPOUNDS

ND(1}/ND(1) ANALYTICAL RESULT/DUPLICATE

1.7/FNDf50j] RESULTS OF ORIGINAL ANALYSIS AND
REANALYSIS IN [ ]

ND NOT DETECTED
NOT AT QUANTITATION UMIT
STATED IN PARENTHESES

J ANALYTE DETECTED ASSOCIATED VALUE IS AN
ESTIMATED QUANTITY.

UJ NOT DETECTED. DETECTION UMFT IS ESTIMATED.

NOTE- ALL ANALYTICAL RESULTS REPORTED IN
MICROGRAMS/LITER (ug/Q

CRA

figure
B

JUNE
CpUNTY^LANDFILL SITE
ruiion

-JAN. 10, 9S-REY,Q-(C)(P1Q3)



SOUTHWEST NORTHWEST
QUADRANT

.-'"
^^^^

F-32C2
A~«LYfE

VOCi
5-34

NO

P-31C4
ANALYTE
1.2-DCA

*-§=
1.7J

P-31C1
««i.TJE

Ctr
BEN

S-34
1.1J

sD(l)

— ̂

4-35
ND(1)
1.0

P-31C3
ANALYTE 4-95

P-31C2
ANALYTE S-S4

_!.5-DCA ISO

VC 1.0
TOL N0(1)

4-95

..17?.

ND-Hj

CRA

100 SOOf-t

SOURCE
MODIFICATION OF A SfTE MAP

FROM
GEOSCIENCES RESEARCH

INC,
4/15/1391

LEGEND
a a LINE

*w BLOCK NUMBERS Or GRiD

P-SB« PIEZOMETER

MS-SB * MONffQR!N5 SELL

SAMPLE
SATE
•RATIO!

ceypouND

SOUTHEAST
QUADRANT

TO ADDITIONAL
SUPPORT FACILITIES

ABBREVIATIONS
aCE

1.1.2-TCA
1 -̂DCA

SCM
™H
CLE
CLF

C-15-DCE
DCM
PCE
TCE
TQL

VC
XYL fTOTaL;

' VOC*
1,3/NP(50e)

5,1J/TND(500)UJ]

«D("
• '

UJ

1.U-TRICHLOROETHANE

BENZEHE

TtTRacKLOROETHENE
TnCHLOROETHENE
TOLUENE
VINrL GHISRIDE
XVLENES
VOLAT:L£ QRSAHiC COs-POUNDS
ANALYTICAU

OF «S
REANALYSS iN [ ]

~0T DETECTED
NOT DETECTED AT OUANWATION UMFT
srsTED IN
ANALYTE ASSOCIATED VALUE IS AH
ESTiMATED QUANTITY.
NOT DETECTED. DETECTION LIMIT iS ESTsasTED.

ALL ANALmCAL IN
PER LITER (ao/Li

figure 5,14
VOC C

CpUNTY^LANDFILL SITE
ru/ton

5369(11}-JAN. 11, 96-REV,0-(C)(F104)



CRA

QUADRANT

f /f-*/ X^-'M- X X
\ f '/j' ' / ' I

P-25A
ANALYTE

SVOCs
6-34

ND

s
f

ibo ,

I
. !02 131

" —̂ . —— i

) I. /
SOUTHEAST

P-27A
ANALYTE

SVOCs
6-94

NT
4-95

ND

P-21A
ANALYTE

SVOCs
6-94

NT
4-95

NT

P-28A
ANALYTE

SVOCs
6-94

ND

QUADRANT

P-26A
ANALYTE

SVOCs
6-94

ND

P-32A
ANALYTE

SVOCs
6-S4

NT
4-35

ND

P-33A
ANALYTE

SVOCs
6-94

ND

P-31A
ANALYTE

SVGCs
6-94

NT
4=95

NT

P-30A
ANALYTE

SVOCs
6-94

NT
4-95

NT

P-23A
ANALYTE

SVOCs
6-94

NT
4-95

NT

P-29A
ANALYTE

SVOCs
6-94

ND

NORTHEAST

TO ADDITIONAL
SUPPORT FACILITIES

100 EOOft

SOURCE:
MODIFICATION OF A SiTE MA? (4/15/81)

OBTAINED FROM
GEOSCIENCES

ASSOCIATES. iNC.

LEGEND

-N——*- FENCE LINE

P-32A
ANALYTE
SVOCs

6-94
NT

4-95
ND

BLOCK NUMBERS OF GRID

— SAMPLE IDENTIFIER
— SAMPLE DATE

- CONCENTRATION (ug/L)
-DETECTED COMPOUND

ABBREvlATJONS

4-MPL 4-METHYLPHENQL
ISP ISQPHORONE

NBEN NfTROBENZENE
HCE HEXACHLOROETHANE

PHENOL PHENOL
SEMIVOLATILE ORGANIC COMPOUNDS

12/11 ANALYZED SAMPLE/DUPLICATE
12Q/fNDf2QG)l RESULT OF ORIGINAL ANALYSIS AND

REANALYSIS IN [ ]
ND NOT DETECTED

NDf ! NOT AT QUANTrTAT!ON LIMIT
STATED IN PARENTHESES

NT NOT TESTED flNSUFTICiENT WATER VOLUME
TO PERMIT SAMPLE COLLECTION)

J ANALYTE ASSOCIATED VALUE IS AN
ESTIMATED QUANTITY.

NOTE: All ANALYTICAL RESULTS REPORTED IN
MICROGRAMS/UTER

figure 5,15
A

SITE
uounty.

5369(11 }-JAN. 16, 96-REy.O-{C}(P114}



CRA

SOUTHWEST

SOUTHEAST
QUADRANT

NORTHWEST

TO ADDITIQNAL
SUPPORT FACiUTIES

OBTAJNED
SEGSCiEHCES REStA-RChi

«SOCIATB8 INC.

LEGEND

x x FENCE LINE

15& BLOCK NUMBERS OF GRID

P-BB *

MW-26- MONITORING WELL

ND NOT DETECTED

ND/ND NOT DETECTED IN SAMPLE AND
DUPLICATE SAMPLE

SVOCs SEMIVOLATILE ORGANIC COMPOUNDS

NOTE:
IN

REPORTED

„ , __
Tigure o.lb

B

COUNTf SITE

536i(1l)-JAN, 11, 95=REV,0-(C)(P105}



QUADRANT
NORTHWEST
QUADRANT

SOUTH^ST
QUADRANT

P-27G1
ANALYTE
SVQCs

6-94
ND

P-27C2
ANALYTE
SVGCs

6-34
ND

MW-21M
ANALYTE
SVOCs

6-94
ND/ND

MW-21L
ANALYTE
SVOCs

6-94
ND

i
ANAL
svoc

P-28C2
ANALYTE
SVQCs

6-94
ND

TO ADDITIONAL
SUPPORT FACILITIES

CRA

200ft

MODIFICATION OF"*A™Sfff MAP (4/15/91)
OBTAINED FROM

ASSOCssTES. i«C,

LEGEND

FENCE LINE

BLOCK NUMBERS OF GRID

PIEZOMETER

MONITORING WELL

P-SC1

MW-21L

P-3QC1
ANALYTE 6-S4
SVOCs i ND

SAMPLE IDENTIFIER
SAMPLE DATE
CONCENTRATION
DETECTED COMPOUND

ABBREVIATJQNS

SVOCs SEMIVOLAT]LE ORGANIC COMPOUNDS
B2EP BIS (2-ETHYLHEXY1.} PHTHALATE

ND NOT
ND/ND REPRESENTS THE RESULT FOR THE

ANALYSIS/DUPLICATE ANALYSIS
21QJ/f34Gl RESULT OF ORIGIANL ANAIJfSiS AND

REANALYSIS IN [ 1
NT NOT

NOTE- ALL ANALYTICAL RESULTS REPORTED IN
MiGROGRAMS/UTER

figure 5,17
DISTRIBUTION-UNIT C

CpUNTY^LANDFILL SITE
uounty.

5369(13}-JAN, 11S 9B-REVS0-(C)CP1Q6)



r-10
5-94 4-95

P-11A
ANALY7E
Al
Fs
Fe •'=;=';
Pb
Mn
MR (dl?)
TSS

A

i 4-85
N:

8-94
NT
«T
«7
NT
!«T
NT
NT

4-95
4,4/7,5
23/33
5.3/5.7
Q.Qf5/Q.Q23
I.S/i.9
1,2/1,2
32G

75/73
74/74
0.680/0.670
0.640/0.640
290/290

O.C-34
0.12G
3,3
0,005
0,009
0,0055
0.32G
4CS
0.770
G.SS
O.G23
31
21
0,011

0.130
S.SCC

P-32A
ANALYIE 6-94

PB
sir.
SSR (cis)
"saS

2,4
0,022
S.4
7.2
0,010
ISO

5C-
0.056
0=140
170
G.120
4.4
0.1 SG
0-22
4,200

NORTHEAST

TO ADDITIONAL
SUPPORT FACILJTIES

P-33A
ANALYIE
METALS

6-94
NT

4-S5
h~

200ft

SOURCE:
MODIFICATION Or A S.TE MAP f4/15/811

' ' ' '
GEOSCIENCES RESEARCH

INC.

LEGEND

FENCE UNE
IBS BLOCK NUMBERS OF GRID

P=26A e PIEZOMETER

— SAMPLE IDENTIFIER

-~-

SAMPLE
- CONCENJTRATION
DETECTED

AB8REVIATJONS

AJ ALUMINUM
Sb ANTIMONY
As
Ba
Be BERYLLIUM
Cd CADMIUM
Cr CHROMIUM
Fe IRON
Hg MERCURY
Pb LEAD
Mn MANGANESE
NI NICKEL
Tl THALLIUM

TSS TOTAL SUSPENDED SOUDS
Fe(d[8} REPRESENTS A METALLIC IN

DISSOLVED PHASE (FILTERED SAMPLE)

2.5/2.5 REPRESENTS THE RESULT FOR THE
ANALYSIS/DUPLICATE ANALYSIS

NT NOT TESTED DUE TO INSUFFICIENT WATER
VOLUME TO PERMiT SAMPLE COLLECTION

J ANALYTE DETECTED VALUE IS AN
ESTIMATED QUANTITY.

NOTES: 1. ALL CONCENTRATIONS REPORTED IN
MILLIGRAMS PER LITER

2. ALL VALUES REPRESENT CONCENTRATIONS
FOR UNFILTERED SAMPLES UNLESS INDICATED
BY fdls).

CRA

Q.lH

OF WITH A
LANDFILL SITE

ruiion

5369(11}-JAN, 11, 95-RFV,0-(C)(P1Q7)



SOUTHEAST
QUADRANT

MW-26
13J/1GJ
26/21
O.G27J/0.02J
ND(aOGSO}/G.02GJ
Q.76J/Q.58J
0,13/0,14
860J/1.200J

1aJ/17J
G.G13^3.015
0.: 2/0.11
52/46
0,043/0,046
23/iJB
0. IB/0.10
1.200J/1.700JMR (dia) G.G52

15G
0.087
O.G03J
0.29
320
0=29
5,7
0.42
0.017
?9C

G.DSS
0.13
Q.14
5.5
0,38
0=18
8=300

0,053
1.4
1.3
Q.Q17
1.8

Mr, (da) 0,79

14
As 0.074
Fa 54
Fa fdis"; S.8
Pb ' G.G51
Mfi 1.4
Mn id's} 0.23

" ' 2,700

0.66/0.74
0.66/0.75
0.022/0.021

Fe (dh)
rb
MR
MR (==)
TSS

1.2/1.1
640/710

QUADRANT

200ft

SOURCE:
BsGGiFICsTiOH OF A S:7t MAP f4/15/91)- • - - ' - - '

GEOSCiErsGES RESEARCH
INC,

iESENjJ

MW-313 = MONITORING WELL

P-7B * PIEZOMETER

-*———*- FENCE LINE

153 BLOCK OF GRID

ABBREVIATIONS

A! ALUMINUM
As ARSENIC
Be BERYLLIUM
Cr CHROMIUM
Fs IRON
Pb LEAD
Mn MANGANESE
Ni NICKEL
II THALLIUM

TSS TOTAL SUSPENDED SOUDS
FsCdis) REPRESENTS A METALLIC IN

DISSOLVED PHASE (FILTERED SAMPLE)

2,5/2,5 REPRESENTS THE RESULT FOR THE
ANALYSIS/DUPLiCATE ANALYSIS

j ANALYTE DETECTED ASSOCIATED VALUE IS AN
ESTIMATED QUANTITY.

R UNABLE TO CONFIRM PRESENCE/ABSENCE OF
THIS ANALrTE.

-,, ALL CONCENTRATIONS REPORTED IN
MILLIGRAMS PER UTER (mg/L),

2, ALL \«LUES REPRESENT CONCENTRATIONS
FOR INDICATED
BY (sis).

TO ADDITIONAL
SUPPORT FACILITIES

CRA

b,19
OF DATA WITH B

SITE
County, Indiana

5369(11)-JAN, 11, 9S-REYS0-(C)(P10S)



F-31C4
ANALYTE
Fs
Fs(Hisj
lan
Mn(d(i)
TSS

5-S4
NT '
NT
NT
KT
KiT

4-SS
2.4
2.2
0.061
0,05s
NT

NORTHWEST
QUADRANT

EQDf-fc

MODifSCATSON OF~A~8{TE" MAP (4/15/S1)
FROM

GEOSCIENCES
ASSOCIATES, !NC.

LEGEND

-~- FENCE LINE

BLOCK NUMBERS OF GRID

P-8C1 * PIEZOMETER

MW-21 M MONITORING WELL

Ai
~
Cr
F@
Pb
an
~]

733
Feidts)

ND( )

2.5/2.5

UJ

NT

ABBREVJAnQKJS

AL'JsiriU-s
SERYLuUM
CHROMIUM
IRON

aaNOANBE
NICKEL
TOTAL SUSPENDED
REPRESENTS A METALLiC SPSiiES irs
DISSOLVED PHASE (FILTERED SAMPLE)

NOT AT QUANTITATION UM?T
STATED IN

REPRESENTS ~riE RESULT FuR Trit
ANALYS6/DUPUCATE ANALYSIS
ANALYTE VALUE IS AN
tSTJBsATED QUANTITY.
NOT DETECTED.

NOT TESTED

DETECTION UMIT IS

NOTES: 1. ALL CONCENTRATIONS IN
MILLIGRAMS PER LITER (mg/L)-

2. ALL VALUES REPRESENT CONCENTRATiGNS
FOR UNRLTERED SAMPLES UNLESS INDICATED
BY (dlsj.

QUADRANT

CRA

MW-21 M
ANALYTE
A:
ts

Pfdfe)

Mn
MnCdis)
res

i-94
30J/ND(OX)5)UJ
2.5/2.5
2.5/2.5
001BJ/O0053J
0.07/0.069
0.07/0.065
6/6

MW-21 L
ANALYTE
A!
Fs
F*(d!«}
Mn

tfS)

S-94
1,1
3,1
G.S4
0.13
O.OS
as

F-2SC1
ANALYTE
Mn
Mr,(diij
TSS

S-S4
0,29
0,19
200

Mn{di§)
TBS

0.17
48

NORTH EAS
QUADRANT

TO ADDITIONAL
SUPPORT FACILITIES

figure 5,20
OF WITH

UNIT C
SITE

ruiion County,
5369(11)-JAN. 11, S6-REV.O-(C}(P109)



SOUTHWEST
QUADRANT

c-RA

ANALYTE j 5-34

SOG
HD(p.01}

rJDfO.GI;
S.4 '
420

NDf!25;

S.5/5.5
710/750
S5/5S

NORTHWEST

vggg
=.=

-DiG.Gl)

N(nreraia)
FT
TSS
Surf sis

1QO 2QQfi

SQURCE:
OF A SITE MAP (4/13/31)

OBTAINED FHQM

ASSOCIATES. INC.

LEGEND

LINE

BLOCK NUMBERS OF 3R:D

POOMETER

IDENTirstK
—
—CONCENTRATION

DETECTED

ABBRF«1ATiQNS
GEN. CHEM. CHEMISTIW

Alk MXMJNfTY
C!

CN (TOTAL)
N NITROGEM

7TS TOTAL DISSOLVED SOLIDS
TSS TOTAL SUSPENDED

NT NOT VOLUME
TQ COLLECTION)

U ANALYTE W« NOT DETECTED ABOVE THE
QUaNTsTATiGN UMiT STATED IN PARENTHESES

Q,31/Q,52 SAMPLEAHJPUCATE SAMPLE

J ANALYTE DETECTED. VALUE IS AN
ESTIMATED QUANTTTY.

UJ NOT DETECTED. LIMIT IS
R UNABLE TO PREStNCE/ABSENeE

OF THIS ANALYTE,

NOTES: I. SITE OTlD - 100 FEET
——— 2. ALL IN mgA

EXCEPT pH ysHICH IS
UNfTS,

SOUTHEAS
QUADRANT TO ADDITIONAL

SUPPORT
QUADRANT DATA

UNIT A
SITE

Fulton County,

5369C11)-JAN, 11, gs-



SOUTHWEST
QUADRANT

MW-24B
Alk
Cl
CN

Nfnltrsts]
pH
TDS
Sulfate

350
2,7

NB50.Q13
0.13R

NDf 0.01)
7.4
360
63

P-2B

Ninitrsts)
pH
TDS
Sulfats

450
7,9

0,02
1.1

NDfO.013
7.4 '
510
52

MW-33B
Alk
Cl
CN

Nfnltfsts)
pH
TDS
Sulfate

410/420
7,4/7,0

ND{0,08)U/0,17J
0.21R/0.15R

ND5Q.Q1)/ND{Q.Q13
" 7.3/7.3 '

52Q/490
110/100

P-34*B
Alk
C!
C.M
NCammonial
Nfnitrate)
DM
TDS
Sulfate

430
70

0,59
NDf 0.1 2)

0.02J
7.2
76Q
220

P-5B
Alk
C!
CN
NCammonisl
NCnltfate)
PH
TDS
Sulfate

620
6,1

ND(0,G1}
NDCO,12*
ND(0=01>

7,4
180
§1

P-1
Alk
C!
CN
IS" ammonia;
NfnitrGts)
pH
TDS
Sylfqie

340
5,3

ND(0,01}
0.39
Q.OS
8.0
340
60

MW-26
Alk
Cl
CN
Nfammonia)
Nfnitrate)
pH
TDS
Suifate

400/410
29/29

0,02J/Nb{0,01)UJ
NDf0.12;/ND(0.l2;
NDfO.QlY/NDfO.Q1)

7.2/7.3
510/520
110/110

P-4B
Alk
Cl
CN
N(ammonia)
Nfnltrsie)
PH
TDS
Sulfate

970
36

NDC0.01)
ND(0.12)

0.10
7.6
740
210

SOUTHEAST
QUADRANT

MW-25B
A!k
Cl
CN
Nfammonia)
Nfnitrate}
pH
TDS
Sulfata

410
3.4

NDfQ.GI)
NDf 0.1 2)

OlOSJ '
7.4
450
68

NORTHWEST

CRA

M.W-27B
Alk
Cl
CN
N(ammonia)
NCnitrate)
PH
TDS
Sulfate

490
25

NDC0.01)
NDC0.12)

OilSJ'
7,4
440
11Q

MW-21S
Alk
Cl
CN
N(ammonia)
N{ nitrate)
pH
TDS
Suifste

450/450
2,5/2,4

NO(0,01)/NO(Q,01)
ND(0,012S/ND(b,12y

•0,03J/0,64J '
7,3/7,3

65QJ/34GJ
180/190

MW-29B
Alk
Cl
CN
N(ammonia)
Nfnstrata)
PH
TDS
Suifste

370
42

ND(0,01)
ND{0,12)

0.71
7.4J
520
100

P-7B
Aik
Cl
CN
N(ommonia)
Nfnitrste) "
prs
TDS
Suit ate

400J
380

NDCO^OI)
ND(0=12)

0.06
7.3J
950
100

MW-32B
Alk
Cl
CN
Nfammonia)
Ninitrcts)
PH
TDS
Sulfate

450
22J

NDi'0.01;
NDf 0.1 2)

0.09
7.2
62D
140

MW-31B
Alk
C!
CN
Nfammonia)
Nfnitrsts)
pH
TDS
Sulfate

410
15J

NDf 0,01)
NDf 0.1 2)

0.02
7.3
490
83

MW-30B
Alk
C!
CN
Nfammonia)
N(nitrats)
pH
TDS
Sulfate

MW-23B
Ajk
C!
CN
Nf ammonia)
Nfnltrais)
pH
TDS
SulTGte

610
8.1

NO(Q.Q1}
3.9

0.04
7.00J
47D
24

TO
ADDFnONAL
SUPPORT
FACILITIES

MW-20
Alk
Cl
CN
NCammoniaj
NCnltrats}
PH
TDS
Sulfate

360
3.1

ND
NO
ND

0,01)
0,12)
0,01)

7,7
380
45

100

SOURCE:
MODIFICATION OF A SsTE MAP s4/15/S11

FROM
CEOSCIENCES RESEARCH

ASSOCIATES. INC.

LEGEND

-*——*- FENCE LINE

5ss BLOCK NUMBERS OF CRID

p-86 * PIEZOMETER

MW-30B- MONITORING WELL

ABBREVIATIONS
Alk ALKAUNFTY

Ci CHLORIDE
CN CYANIDE

N NITROGEN
TDS TOTAL

ND NOT DETECTED
ND{ ) NOT AT QUANTTTATION LIMIT

IN
7.2/7.3 SAMPLE/DUPLICATE

J ANALYTE DETECTED, ASSOCIATED «LUE IS AN
QUANTTTY,

UJ NOT DETECTED, DETECTION LIMIT IS ESTIMATED,
R UNABLE TO CONFIRM PRESENCE/ABSENCE

OF THIS ANALYTE.

NOTES: 1. SITE GRID = 100 FEET
2, ALL RESULTS REPORTED IN ~q/L

EXCEPT PH WHICH IS REPORTED
IN STANDARD UNITS,

P-8B
Alk
Ci
CN

N(nitrate)
pH
TDS
Sulfate

ND
ND
NO

42Q/43D
17/17
'•"/NO0.01

0.12'
0,01

f/ND
...//NO
7.2/7,2
470/450
25/24

O.Q1
0,12
0,01

DATA=UN!T B

SITE
fuiion uounty.

5369(13)-JAN. 11. 96-REV.D-(C)fP111)



P-23C2
wsALYTt 5-94

330
4.0Ho(o.on

0.15R
0.03
7.3
350
70

_QUADSANT
F-24C2

P-2C2
ANALrfE

Alk
a
CN

Ntnftrate)"'
pH
TDS
Sulfsis

g-94
300
5,5

NIX0.01)
0,1 9R
0,03
7.4
320
73

MW-8
ANALYTE

Sulfsts

6-94
250
3,7

ND(0,01)
0.1 SK

ND(O.Q1}

390
€2

P-34*C2
ANALYTE

itrate)

Sulfata

S-94
P-54»C1

ANALYTE

Siiifsts

S-54
340/380
4,4/4,4

;€(g.G1X/ND(D,01}
0.15R/0.15R
0.08J/0.05J

7.4/7.3
440/450
SO/S7.

ANALYTE
Alk
a
CN_
r5\5ITW?jQf}!SJ

NinftfSU)

Sdfstt

6-94
270
4.6J

ND-'0.01}

F-24C1
ANALYTE

Alk
Cl
CN
H&snrxH&f:
HtnHretsi'

300
3AJ

NIH0.01)

Nb(aj)i)
370
55

F-5C2
ANALYTE

Sulfot*

S-S4
2=0
BJ

NP(0,01]
NDs0.12j
NDs0.01j

385
35

P-5C1
ANALYTE S-94

380
5r.

ND(0,01j
0.14R

ND<p,01}

=5

P-4C1
ANALTTE

ss
Nlnttrato) '

SU?f-3t=

S-94
790
4.0

NDfO.01)
0.'19R'
0.02
7.6
320
53

P-4C2
ANALTTt

Nlnttrete)'
pH
TDS
Suifsu

S-S4

0."17R
Q.02J
7,5
320
50

P-28C2
ANALYTE S-S4

310
4.7

ND(0,00
0,15R
0=04
7.9J
350
73

14s

54?

151

140

138

138

137

X
523

119

118

1 - V

5 IS

t =3

:OS

101

1Q2

103

P-32C2
ANALYTE

* . i i w i
NtnKrat.*) '

Sulfate

300
4.7J

NO(0.01)
0.13R

NOC'0.015
'

ANALYTE
P-31C4

6-94

Sulfote

340
2.4

-JO;G.CX55:

4-95

NORTHWEST
QUADRANT

44

7

20

IS

31

p-aaea
ANALYTE

Aik
a
CN
Nf ammonia)
Nhttrate) "
f*4-IDS
Svlfate

5-94
340
5.2

NOC0.01}
Q.'ISR'
0,07
7.4J

ND(10)
S3

P-27C1
ANALYTE

Alka
CN
U/»«_t_^rsiGiiiniCiiM *
NtnKrate) '
pH
TDS
Suifcts

S-94
320
2.5

ND(0.01)
0.15R
0.04
7.5
350
50

P-31C2
ANALYTE _,

Alk
Cl
CN
riv3H'M'©«'5J

N(nHrata)
PH
TDS
Susfoia

S-94
370
15

MX0.01)
0.1 7R
0.04
7.3
430
53

100

SOURCE:
MOOIRCATION OF A SITE MAP (4/19/91)

GEOSCIDsCw RtStATOH
INC,

LEGEND

ANALYTE

Sulfata

5-94

P-31C3
5-94 4-95

i5«

FENCE UNE

BLOCK NUMBERS OF GRID

P-32C2S PIEZOMETER

MW=21L* MONITORING WELL

— SAMPLE
— SAMPLE

IDENTIFIER
DATE

P-30C2
ANALYTE

m m m t

rsn-t-sis:
pH
TDS
SuSfeto

S-S4
320
3,5

0.15=
-DCG.GI:

7-3 '
350
63

P-23C1
ANALYTE

Njnttrate)

TDS
Sulfsts

$-94

— CONCENTRATION
-DETECTED

Nu(aoi)/NQ(o.Ql5 ANALYTICAL RESULT/DUPLICATE

ABBREVIATIONS
GEN, PARAMETERS

ND( )

GENERAL
ALKAUNfTY
CHLORIDE
CYANIDE (TOTAL}
NITROGEN
TOTAL DISSOLVED SOLIDS

NOT DETECTED AT QUANTrTATION UMIT
STATED IN
ANALYTE ASSOCIATED VALUE
AN ESTIMATED QUANTiTY.

ANALYTE WAS NOT DETECTED ABOVE THE
QUAHTrrATlON LIMIT STATED IN PARENTHESES

IS

NORTH^ST

CRA

F-27C2
ANALYTE

Suifcts

S-94
260
5,0

ND(0,Q1}
0,15i<
0,02
7.4
350
7S

ANALYTE
Aik
d
CN

NfcSrata)'

S-94
270/270
5,1/5,1
-"TCQ,gi}

X0.12}

7.3/7.4
330/350
55/5;

MW-21L
ANALYTE

Aik
Ci
•ON

N(nHfsts}~
sn
TDS
S»ifste

e-t*
330
2.4

NDC0.01)
0."15R'

N0(0.01j
7.5J '
360
42

P-2SC2
ANALYTE

Sulfats

S-94
36QJ
3.9

ND(0,Q15
"

0,02
7.5J
360
75

P-28C1
ANALYTE

Aik
Ci
CN

NlnitrauT'
— ••

TDS
Sulfsts

8-94
340J
1.7

ND(Q.01)
NDi'0.12}

0.09 '

360
54

P-5C2
ANALYTE

Alk
Cl
CN
nlO: iirnsnls}
NOttrote) '

6-94
320
3.4

NC--Q.O-;
O.'ISR"

ND(p.01}
7.6

"5i*

P-SC:
ANALYTE

Alk
a
CN
Nfommonia)
N(nltrata}
PH
TBB

S-34
420
42

0.04
ND(0.12)
ND(0,01)

7.1
490
42

UJ

NT

NOT DETECTED,
IS ESTIMATED,

DETECTION LIMIT

UNABLE TO CONFIRM
OF THIS ANALYTE.

NOT TESTED

PRESENCE/ABSENCE

TO
ADDITIONAL
SUPPORT
FACILITIES

NOTES: 1. SUE GRID - 100 FEET

2. ALL RESULTS REPORTED IN ma/L
EXCEPT DM WHICH IS REPORTED
IN STANDARD UNITS,

figure 5,23
DATA=UN!T C

CpUNTf_LANDF!LL SITE
Fulton County,

5369(11)-JAN.11, 96-REV.Q-(C)(P112)



P-2A
ANALYTE

ALPHA
BETA

10-95
6.4J ± 4.1
9.4 ± 7.0

P-2B
ANALYTE

ALPHA
BETA

10-95
ND(3.Qj ± 4.2

' 3.6 ± 5.3

_ P-12A
ANALYTE

ALPHA
10-95

ND(3.0)UJ ± 5.7
29 ± 8.3\ \

P-33A
ANALYTE

GROSS ALPHA
BETA

10-95
3.6J ± 6.4
5.7 ± 6.2

P-2
ANALYTE

ALPHA
GROSS RETA . ...

4A
10-95

3.6J ± 3.6
Nn?4.G"j + 6.2

P-24C2
ANAIYTF

ALPHA
BETA

10-95

4,1 ± 5,1

P-1A
ANALYTE

GROSS ALPHA
BETA

10-95
5.QJ ± 4.0

ND(4.0) ± 5.9

P-5B
ANALYTE

ALPHA
10-95
6,6 ± 4.0

ND(4.0} + 5,4

24S5

/

~:

— — •

a jrs.r .as

P-4C2
P-4C1,

MW-27B
ANALYTE

ALPHA
BETA

10-95
4.9 + 3,7

ND(4.0j ± 6,1

i

&

:

j

te=

a

A

.. .. .. _ :̂ ^ :: :: ;: .. ,_

k^

fc"\/vy

147

*

f

143

_ -»^

1S7

!5?

152

154

115* ,

•-

s£
141

-

139

„

,»

136

13*

3.XJ

i

J -,.

}
i«
•5?.

"23

1*4

12*

1*5

«

,,,»

129

= 40

^^

P-2

117

11S

115

"4
P-5C2

^—— — ''
113

m

"1

•?^;

108 -X
E7C1 /

^* __! ̂

s*^ft»

s5

yv

ss

•CO

151

105

10.3

104

"05

106

107

H —

as

«

«

22

31

90

8S

S»

57

86

55

72

7-J

74

VS

76

7?

73

W

SO

G?

P-2SC
B Os,

«4 LZto

—— f ——

"/̂ >T: —— = —— x-^3 —— x—— ̂
S

71

„

.

se

97

ss

.
«
S3

1.?\
""3 1\

X

fe

8L: \-^—t
: : / • •
i i P-27C5f :: ——— -_— •

1 »'/

-'/

S

S1-

»

63

54

*S

55 ^

^Tf?7

__ S7

58
- ; y X /Z
*J •• l*t——

JJĴ MS-
"?^«

r-r=z.

%-
=~T|

4S

44

43

-12

41

4-J

^L^"

—• - —

37
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TABLE 2.1

1994 & 1995 LEACHATE SHIPMENT SUMMARY
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Months/Year

1994

January
February
March
April
May
]une
July
August
September
October
November
December

1995

January
February
March
April
May
June
July
August
September
October
November
December

Volume Shipped
(Gallons)

44,000
41,500
61,550
54,700
60,100
39,800
45,800
40,300
40,000
29,500
39,600
41,800

29,600
35,000
39,900
44,800
45,400
56,200
64,800
45,300
39/600
44,800
38,700
19,300

Annual Tote Is

538,650

508,400

CKASM') (11)



TABLE 2.2

SUMMARY OF HYDRAULIC CONDUCTIVITY DATA1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Well
Identification

MW-21S
MW-21M
MW-21L
MW-25
lvlW-26

Well Screen
Interval
(feetbgs)

45 - 60
85 - 95

202 - 212
(54 - 74
67 - 77

Slug Test Analytical Method
Hvorslev
(cm/see)

1.42 x 10-5
1.00 x 10-4
6.00 x 10-6
1.37 x 10-4
1.06 x 10-5

Papadopulos
(end sec)

1.20 x 10-4
2,40 x 10-4
1.54x10-5

3
4.20 x 10-5

Laboratory
Analysis 2

(cntlsec)

3.5 x 10-5
4.3 x 10-3
2.6 x 10-5

Modified from Table 7 of Dames & Moore's ""Hydrogeologic Assessment Report" dated January 12,1988.
Falling head permeability tests were performed on reconstituted or remolded samples.
No type curve match was possible.

Key:

bgs Below ground surface
No data reported

CRA 5369(11)



TABLE 2.3

SOIL CHARACTERISTICS OF THE UNIT A TILL
FOUR COUNTY LANDFILL SITE

FULTON COUNTY. INDIANA

Eorinx Sample Depth Dry Density Natural Wafer Permeability USuA Unified Soil
Identification (fsetbgs) (pcfi Content (percent) (cm/sec) Classification Classification

P-l 8-10 124.2 15,8
P-l 24-26 136.7 10.6
P-2 26 = 28 127.1 15,1
MW-25 8-10 122.5 18,7
MW=25 32-34 132.1 17
MW-26 8-10 132.3 14,7
MW-26 28-30 128.5 16.3
MW=24S 6-8 138.3 12.8
MW-28S 24-26 127,0 14,6
MW-288 30-32 127.7 12.8
MW-28S 43-45 131.4 11.1

1 Modified from 'Table 3 of the January 12, 1988 "Hydrogeologic
Raw data collected between 1986 and 1987.

2 Falling head permeability tests performed on Shelby tube soil samples.
3 Unified Soil Classification designations are as follows:

-8 ,:
y,6 x 10 Loam '
9.6xlO=8 Silty clay 4

2.4 xlu'8 Silty day 4

1.3X10"7 Loarn'
6,2 x 1C"8 Silty clay 4

1.2 xlu"6 Clayloain4

l.SxlO"' Clayloain*
7.0 x 10 "' Sandy loarn
2.3 x 10 '' Silty clay loam
7,3 x 10 -5 Silt loam
1.3 x 10 '5 Silt loarn

Report" by Dames & Moore.

CL/ML4

CL4

CL4

CL4

CL4

ML4

CL/ML4

SM
ML

CL/ML
CL/ML

CL = Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays;
ML = Inorgank silts and very fine sands, rock flour, siliy or clayey fine sands, or clayey silts with slight plasticity; and
SM = Silty sands, sand-silt mixtures.

4 Based on visual inspection.

Key:
fogs = Below ground surface
per = Pounds per cubic foot

USDA = U, S, Department of Agriculture

CRAS3«9(!I}



Page 1 of 2

Upper Urdt C

Subunit C2

Siraiigraphic
Unit Boring

Sampled2 Uentific

Subunit Al

Subunit A2

Subunit A22

Subunit A3

UnitB

245
28 B
32 B

24 B
25 A
28 B
32 B

24 B
25 A
285
32 B

243
25 A
28 B
32 B

5B
8C3
23B

23 C3
28 B

5C1
5C1

28 C3
28 C3

4C3
5C3

23 C3
25 C2
28 C3
31C2

TABLE 2.4

SOIL CHARACTERIZATION DATA FROM 1988 AND 1989 INVESTIGATIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Texture (Percent Finer)
Sieve Hydrameier

Atierberg Limits

Sample
Depth

(feeibgs)

10,0
22.0
12.0

17.2
10.0
28.0
2Q.Q

22-0
22.0
36.0
30.0

46.0
34.0
46.0
40.0

48.0
71.0
26.0
48.0
52.0

75,0
65.0
95.0

110.0

115.0
83.Q

115,0
115.0
120.0
115,0

-12,0
-25.5
-14.0

-20.0
-12,0
-30.0
-22.0

-24.0
-24.0
-38,0
-32.0

- 43,0
-36.0
-48.0
-41.5

- 50,0
-73.0
-28.0
- 50,0
-54.0

- 77,0
-67.0
-97.0
- 112.0

- 117.0
-85.0
- 117,0
- 117.0
-122.0
- 116.5

H
4.75
(mm)

97,7
95.5
96.3

100.0
97,4
99.2
98.7

97.3
94.6
92,8
90.8

97.6
98.8
97.4
98.2

100,0
100.0
85.6
99,9
85.9

100,0
100,0
99.8
98.0

63.0
94.2
99,1
80.3
78.9
70,8

no,
2,00
(mm)

92.0
89.7
92.0

96.5
94,7
96.7
97.0

91.8
89.6
88,4
86.0

94,2
95.6
93.6
95.7

100,0
100.0
78.7
99,9
91.6

99,9
99,9
98.7
95.3

47.1
79.0
97,8
57.0
60.8
48,4

#35,
0,50
(mm)

86,6
80.2
85.2

93.6
90,9
93.3
93.6

84.4
81.2
81.4
78.6

91.5
91.4
89.5
91.9

100,0
99.4
67.2
99.9
71.1

90,9
99.9
96.7
89.6

24.9
40.8
42,2
22.8
28.9
29,1

3120,
0,125
(mm)

71.8
65.0
66.2

88.8
83,8
87.8
86.9

62.8
58.9
61.6
56.3

85.5
72.5
72,0
75.7

25,9
98.2
42.4
97,2
22.1

12,4
20.7
21.6
31.5

14.0
13.0
11.4
8.0
14.5
19.2

«2«0,
3,074
(mm)

66.7
60.4
60,3

85.8
79.5
84.1
83,3

57.3
52.8
55,3
50.1

83.1
65.4
65,3
68.6

11.4
96.3
37.3
80.2
18.3

10,0
11.5
16.6
18,1

12.0
10.0
9,8
6.0
12.1
17,8

0,050
(mai}

62.0
54.5
54,0

81.5
75.5
78.0
78,0

52.5
49.5
50.5
45.0

79.0
61.0
59,0
63.0

6.0
90.0
32,0
68.5
13.9

8,4
7.5

11.5
12,5

10.0
8.0
8,0
4.5

10.0
12.0

0,005
(mm)

27.0
22.0
22,0

37,0
30.5
32.5
34,5

25.0
19,5
19.5
18.5

28.5
21.0
20,0
21.0

1.0
6.5
9,9
11.0
5.8

3.3
2.5
4.0
2,5

3.5
2.4
2,9
3.0
2,9
2.5

0.002
(mm)

19.5
14.9
14.5

24.0
19.9
22,0
22,5

15.5
14,0
13.0
12.0

18.0
13.0
12.0
13.0

1.0
2.5
6.5
4.0
3.5

1.9
1.8
3,0
1.5

2.5
1.6
2.0
1.9
2,0
2.0

LL PL
(percent) (percent)

24.5
25,5
21.8

26,7
26.0
24,2
26.8

23.9
17,6
20.2
17.5

24.9
18,7
19.3
19.4

14.2
15,4
13.9

16.6
16.4
15,4
15.7

14.3
13.0
12.9
11.9

16.0
12,7
12.8
13.5

Nonplastic
Nonplastic
Nonplastic
Nonplastic
Nonplastic

Nonplastic
Nonpiastic
Nonplastic
Nonplastic

Nonplastic
Nonplastic
Nonplastic
Nonplastic
Nonplastic
Nonplastic

PI

Soil Classification

USDA Unified3

10,3 Loam CL
10.1 Loam CL
7.9 Loain CL

10.1 Silt loam CL
9.6 Silt loam CL
8.8 Silt loam CL

11.1 Silt ioarn CL

9,6 Loam CL
4.7 Loam CL-ML
7.3 Loam CL
5.6 Loam CL-ML

9.0 Silt loam CL
6-0 Silt loam CL-ML
6.5 Silt loain CL-ML
5.8 Silt loam CL-ML

Sand SP-SM
Silt ML

Gv sandy loam SM
Silt loam ML

Loamy sand SM

Sand SP-SM
Sand SW-SM
Sand SM

Loamy sand SM

V gv loamy sand SW-SM
Gv sand SW-SM

Sand SW-SM
Gvsand SW-SM

Gv loamy sand SM
V gv loamy sand SM

CRA 5389(5 J!



Siraiigraphic
Unit

Sampled2
Soring

Identific
ation

Page 2 of 2
TABLE 2,4

SOIL CHARACTERIZATION DATA FROM 1988 AND 1989 INVESTIGATIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Texture (Percent Finer)
Sieve Hydrometer

Sample 94, #10. #35. #120. #200, 0.050 ' 0.005 O.G02
Depth 4.75 2.00 0.50 0.125 0.074 (mm) (mm) (mm)

(feet bss) (mm) (mm) (mm) (mm) (mm)

Atterberg Limits

LL
(percent)

PL
(percent)

PI

soil Classification

USDA Unified3

UnitC
Muddy Zone

UnitC
Diamict Zone

Lower Unit C

5C3

30 C3

8C3
23 C3
28 C3

113.0-115.0 100.0 100.0 99.7 98.0 87.5 74,0 17.3 10.9 25.3 15.0 10.3

110.0-111.5 100.0 99.8 98.9 93.1 89.3 84.5 43.0 26.5 31.2 15.815.4

131.0-133.0 82.2 67.6 42.4 13.4 10.5 8.9 2.8 1.9 Nonplasiic
135.0-137.0 96.7 85.2 69.7 11.3 8.9 7.5 2.0 2.0 Nonplastic
130.0-132.0 100.0 99.6 86.1 15.1 11.5 9.0 2.5 1.8 Nonplastic

Silt loam

Silt loam

Gv sand
Sand
Sand

CL

CL

SW-SM
SP-SM
SP-SM

1 Modified from i able 1 of the April 28.1989 Memorandum Keport by Ueosciences Research Associates, Inc. regarding the 1988 and 1989 investigations.
2 Stratigraphic units are defined as follows:

A = Glacial til! sequence, silty clay loam with silt and sand seams;
B = Glacio-lacustrine sequence, silt and fine- to medium-grained sand;
C = Glacio-fluvial sequence, poorly sorted silt, sand, and gravel; and
D = Basal till, silty clay with reddish hue at base.

3 Unified Soil Classification designations are as follows:
CL = Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays;
ML = Inorganic silts and very fine sands, rock flour, silry or clayey fine sands, or clayey silts with slight plasticity;
SM = Silty sands, sand-silt mixtures;
SP = Poorly graded sands, gravelly sands with little or no fines; and
SW = Well graded, gravelly sands with little or no fines.

Key;

bgs = Below ground surface
Gv = Gravelly
LL = Liquid limit
PI = Pla"sticity index
PL = Plastic limit
USDA = U.S. Department of Agriculture
V = Very

CRA5369!:;;



TABLE 2.5
1

CATION EXCHANGE CAPACITY AND CALCIUM CARBONATE EQUIVALENCY DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY',, INDIANA

Stratigraphic
Unit Sampled

Boring
Identification

Sample Depth
(feet bgs)

CEC
(meq/lOOg)

CCE
(percent CaCO
equivalents)

Subunit Al 24B
28B
32B

10.0-12.0
22.0-25.5
12.0-14.0

4.6
3.6
5.2

26.8
24.3
27.2

Subunit A2 24B
25A
28B
32B

17.2-20.0
10.0-12.0
28.0-30.0
20.0-22.0

2.3
5.7
5.3
3.8

2,4.6
24,3
24,5
23.8

Subunit A22 24B
25.A.
28B
32B

22.0-24.0
22.0-24.0
36.0-38,0
30.0-32.0

2.3
2.7
2.6
3,9

18.8
20.6
21.8
21.9

Subunit: A3 24B
25A
28B
29B
29B
32B

46.8-48.0
34.0-36.0
46.0-48.0
36.0-37.2
37.2-38.2
40.0-41.5

4.3
5.9
3.2

3.0

28.8
23.9
24.4
28.8
24.8
24.1

Modified from Table 2 of the April 28,1989 Memorandum Report by Geosciences Research Associates, Inc.
regarding 1988 and 1989 investigations.
A detailed, description of the Unit A glacial till (including subunits) is provided in. the April 28,1989
Mein.orand.uin Report prepared by John Bassett of Geosciences Research Associates, Inc.

Key:
bgs

CaCo 3
CCE!
CEC
meq

g :=:

Below ground surface
Calcium carbonate
Calcium carbonate equivalency
Cation exchange capacity
Milliequivalents
No data reported
grams

CRA 5369(11)



TABLE 3.1

SUMMARY OF HISTORICAL RADIONUCLIDE DETECTIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Page 1 of 5

Well ID

MW-2

MW-4

1VIW-6

MW-7

MW-8

MW-20

Date

12/29/82
02/18/83
06/22/83

12/29/82
02/18/83
06/22/83
10/11/83

12/2,9/82
06/22/83
10/11/83
12/29/83
09/06/84
12/12/84
02/06/85
09/26/86
06/04/87
09/24/87
12/09/87

12/29/82
02/18/83
06/22/83
10/11/83

02/18/83
06/22/83
10/11/83

09/15/83
10/11/83
12/29/83

Gross
Alpha

0
3.1
2.5

0
8.1
<3
<3

0
3,5
<3
<3
<5
<:5
<:5
<:2
<2
IS
<:2

2
2.8
5.8
<10

2.9
6.8
<:3

17.3
<:3
<:3

Gross
Beta

0
<4
<10

0
11
<10
<10

0
6,7
<10
<4
4.6
5.7
5.7
8
<:3
IS 2
15

0
<:4
<10
<:3

6.7
<10
<10

57
18.7
72

CRA 53*9 (11)



TABLE 3.1

SUMMARY OF HISTORICAL RADIONUCLIDE DETECTIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Page 2 of 5

Well ID

MW-20

MW-21L

MW-21M

MW-21S

MW-22

Date

03/29/84
05/04/84
09/06/84
12/12/84
02/06/85
09/26/86
06/04/87
09/24/87
12/11/87

03/26/87
06/03/87
09/24/87
12/08/87

03/26/87
06/03/87
09/23/87
12/08/87

09/15/83
10/11/83
12/29/83
09/06/84
12/12/84
02/06/85
06/04/87
09/24/87
12/08/87

08/09/83
10/11/83
12/29/83

Gross
Alpha

<3
3
<3
6.4
26
10
<2
IS
0.3

<2
<2
IS
<2

<2
<2
<2
<2

4.8
3.5
5
<3
<:5
<:3
20
IS
<2

2.8
3,4
7

Gross
Beta

200
28
83
81
150
11
7
IS
1.3

4
<3
IS
13

<3
<3
<3
7

9.6
<:io
13.3
5.9
7.9
6.9
71
IS
19

6.9
<10
10.6

CRA53«9(11)



Page 3 of 5

TABLE 3.1

SUMMARY OF HISTORICAL RADIONUCLIDE DETECTIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Well ID

MW-22

MW-23L

MW-23M

MW-23S

Date

03/29/84
05/04/84
09/06/84
12/12/84
02/06/85
09/16/86
06/04/87
09/24/87
12/11/87

09/26/86
06/04/87
09/24/87
12/10/87

09/26/86
06/04/87
09/24/87

09/26/86
06/04/87
09/23/87
12/10/87

Gross
Alpha

<3
<3
<2

<=5
<5
6

<2
IS
0.3

<2
<2
IS
0,2

<:2
<2
IS

15
46
<2
1.3

Gross
Beta

<10
<10
3.1
4.2
3.8
<:3
10
IS
0

<3
<:3
IS
0

<:3
<:3
IS

20
84
12
0.8

MW-24B 09/28/89 9.1 17,4

MW-24L2 06/04/87 23 71.
09/24/87 IS IS
12/09/87 <:2 17
04/26/88 5.1 9.7
04/26/88 4.9 9.5

MW-24M 04/26/88 4.9 9.5

CRA5369(11)



Page 4 of 5

TABLE 3.1

SUMMARY OF HISTORICAL RADIONUCLIDE DETECTIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Well ID

MW-24M

MW-24S

MW-25

MW-26

MW-27M

MW-27S

MW-28M

Date

03/26/87
06/03/87
09/23/87

12/09/87
03/26/87
06/03/87
09/23/87

12/10/87
06/03/87
09/23/87

12/10/87
03/26/87
06/04/87
09/24/87
12/10/87
09/27/89

09/27/89
06/04/87
09/24/87
12/10/87

04/27/88
06/03/87
09/24/87
12/10/87

04/27/88
06/03/87
09/24/87

Gross
Alpha

<2
6
<2

<2
<2
<2
<2

8
1.5
<:2

1.6
<:2
<:2
IS
2.3
13.1

8.8
<2
IS
1.7

12
<2
IS
1.7

0
8
IS

Gross
Beta

6
7
<:3

13
37
30
23

16
6.3
<:3

3.1
4
16
IS
2.6
12.8

8.5
<3
IS
0

4.7
88
IS
3.8

74.6
1.0
IS

CRA 5369 (11)



Page 5 of 5

TABLE 3.1

SUMMARY OF HISTORICAL RADIONUCLIDE DETECTIONS1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Gross Gross
Well ID Date Alpha Beta

MW-28M 12/10/87 1.1 5.1

MW-28S 04/26/88 5.2 1
06/03/87 11 88
09/24/87 IS IS
12/10/87 2.6 3.2
04/26/88 3 6.8

From a database compiled by ERM. Detection results given in picoCuries/Liter (p C/L)
'?'' Insufficient sample volume for analysis

CKA5369(11)



Page 1 of 4

TABLE 3.2

SUMMARY OF GRA. HEADSFACE SCREENING DATA
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Sample
Location

P-12A

Sample.
Date

11/11/89

P-13A 11/22/89

P-14A 11/27/89

Monitored
Depth Interval

tftbgs) 2

2.5
5.0

6.0 - 8.0
8.0-10.0

12.0 -14.0
14.0 -16.0
16.0 -17.2
1.7.2 -18.0
18.0 -19.2
19.2 - 20.0

2.5
5.0

6.0 - 8.0
8.0 -10.0
10.0 -1.2.0
12.0 -14.0
14.0 -1.6.0
16.0 -18.0
18.0 - 20.0
20.0-21.6
21.6-22.0

2,5
5.0

5.5 - 7.5
8.0 -10.0
10.0 -1.2.0
12.0 -1.4.0
14.0 -1.6.0
16.0 -1.8.0
18.0 -1.8.5
18.5 - 20.0
20.0 - 20.7
20.7-22.0

PID
Monitoring Results

(ppm) 3

0.2
25,0
250.0
350.0
350.0
20.0
35.0
60.0
1.50.0
180.0

0.2
4.0
9.0
1.2.0
60.0
25.0
1.30.0
240.0
200.0
22:0.0
180.0

15.0
34.0
82.0
96.0
118.0
80.0
64.0
16.0
44.0
1.06.0
62.0
128.0

CRA5369(11}



Page 2 of 4

TABLE 3.2:

SUMMARY OF GRA HEADSFACE SCREENING DATA
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Sample
Location

P-26A

Sample
Date

11/21/89

Monitored
Depth Interval

tftbgs) 2

0.0 - 5.0
5.0 - 7.0
7.0 - 9.0
9.0 -10.4
10.4-11.0
11.0-13.0
13.0 -14.0

PJD
Monitoring Results

(ppm) 3

0.2
0.2
0.2
0.4
6.0

70.0
80.0

P-32A 11/22/89

B-36 11/21/89

I.0-3.0
3.0 - 5.0
5.0 - 7.0
7.0-9.0
9.0-11.0
II.0 -13.0
13.0 -15.0
15.0 -15.5
15.5 -17.0
17.0 -19.0
19.0-21.0

2.5
5.0

5.5 - 7.5
8.0 -10.0
10.0 -12.0
12.0 •• 14.0
14.0 -16.0
16.0 -18.0
18.0 - 20.0
20.0 - 22.0
22.0 - 24.0

0.4
0.4
0.8
1.4
2.0
0.8
9.0
2.0
5.0

25.0
2.0

2.0
30.0
10.0
10.0
9.0
17.0
150.0
150.0
170.0
200.0
150.0

CRA 5369 (11)



Page 3 of 4

TABLE 3.2

SUMMARY OF GRA HEADSPACE SCREENING DATA
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Sample
Location

Sample
Date

Monitored
Depth Interval

tfibgs) 2

PID
Monitoring Results

(ppm) 3

B-37 11/20/89 2.5
5.0

5.5 - 7.5
8.0 - 8.6

8.6 -1.0-0
10.0 -12.0
12.0 -14.0
14.0 -16.0
16.0 -18.0
18.0 -18.3
1.8.3 - 2,0.0

12.0
50.0
150.0
120.0
160.0
160.0
190.0
180.0
120.0
150.0
130.0

B-37 11/27/89 2.5
5.0

5.5 - 7.5
8.0 - 8.6
8.6 -10.0
10.0 -12.0
12.0 -14.0
14.0 -16.0
16.0 -18.0
18.0 -18.3
18.3 •- 20.0

1.5.0
78.0
96.0
118.0
1.22.0
98.0
74.0
142.0
84.0
74.0
78.0

B-38 11/21/89 2.5
5.0

6.0 - 8.0
8.0 - 8.5
8.5 -10.0
10.0 -12.0
14.0 -14.8
15.0 -16.0
16.0 - 18.0

7.0
12.0
40.0
280.0
240.0
170.0
120.0
70.0
90.0

CRAS369(11)
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TABLE 3.2

SUMMARY OF GRA HEADSPACE SCREENING DATA l

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA

Monitored PID
Sample Sample Depth Interval Monitoring Results

Location Date (ftbgs) A (ppm) 3

B-39 11/22/89 2.5 2.0
5.0 3.0

5.0 - 7,0 18.0
7,0 - 9.0 100.0

9.0 -10.1 100.0
10.1-11.0 110.0
13.0 -15.0 130.0

B-39 11/2,7/89 2.5 0.6
5.0 3.4

5.0 - 7.0 3.8
7.0 - 9.0 42.0
9.0 -10.1 58.0

10.1 -11.0 46.0
13.0 -15.0 98.0

B-40 11/27/89 25 22.0
5.0 20.0

5.0 - 7.0 28.0
7.0 - 9.0 22.0
9.0 -11.0 20.0

11.0 -13.0 8.2
13.0 -15.0 8.0

L Referenced from Appendix, J of the Groundwater Assessment Plan prepared by Regional
Services Corporation, April, 1990.

2 ft bgs = feet below ground surface
3 PPM == parts per million as reported by GRA. The result represents the highest reading

recorded for each interval during1 screening.
4 Two sets of PH> monitoring results are provided on different dates for boring locations B-37

and B-39. Available documentation does not clairfy if these results were generated from
separate boring locations or boreholes ad'vanced in close proximity to the initial soil boring.

OLA 5369 (11)



TABLE 3.3

SUMMARY OF DETECTED SURFACE WATER DATA
U.S. EPA HAZARDOUS WASTE GROUNDWATER TASK FORCE EVALUATION

FOUR COUNTY LANDFILL

Southwest Northeast
Retention Drainage

Pond Control Basin
Type Analyte (f-ijEJ/4 (Hfi/4

VOCs

SVOCs

Total Metals

Dissolved Metals

Indicator Analytes

Toluene
Acetone
Chloroform
Methylene Chloride
Benzene
1,1,1-Trichloroethane
Trichloroethene
1,1-Dichloroe thane

Nitrobenzene
Bis(2-Ethylhexyl)Phthalate

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
MaLti.gan.ese
Mercury
Nickel '
Potassium
Sodium
Vanadium
Zinc

Arsenic
Barium.
Calcium
Iron
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

POX
TOC
TOX
Total Phenol
Ammonia Nitrogen
Nitrate Nitrogen
Sulfate
Chloride
Bromide

430
84
37
33

160
18
25
15

42
ND

47SOO
7.9
213
0.7

112000
65
18

36400
54.5

38700
1080

0.3
20

154000
14000

56
314

ND
144

94600
ND

243300
633
ND

2730
16400

52

104
15000

258
22

HOC)
140

26500
22000

540

ND 2

ND
ND
ND
ND
ND
ND
ND

ND
ND

547
ND

62
ND

57100

106
4240
ND

15100
1380
ND
ND
ND

49500
ND

28

ND
65

6(:400
3130

17500
1580
ND
ND

60300
4:7

ND
46000

18
26

230
ND

9100
28000

ND

SW Off
Property

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

10300
ND

74
ND

51800

ND
12600

8.9
17700
2650

0.2
ND

5490
2280
ND
57

6.1
104

54300
286

16100
2790

0.4
ND

3140
132

ND
16000

ND
ND
ND
ND

3300'
2600
ND

Run-On To
Property

ND
ND
ND
ND
ND
ND
ND
ND

ND
3J

290
ND

34
ND

29000

ND
1870
ND

10100
1180
ND
ND
ND

1760
ND
ND

ND
33

33800
553

1.2200
1140
ND

2490
1720

44

ND
21000

15
24

ND
ND

2500
2200
ND

Reference: "Hazardous 'Waste Groundwater Task Force Evaluation, of the Four County Landfill, Fulton Co-unity, Indiana."
EPA-700 8-87-013, May 1987.
ND - Not detected. Detection limits not specified in U.S. EPA Report.
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4,1 Page 1 of 7

OF RECORDS
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA 1

Waste Stream Components - Lined Landfill Cells •*•

1) DQ08-Soil Dredgings 2) D007/D008-Waste Paint Filters 3) F018, F005, D007
1) FOG6-WWT Sludge Residue 2) D002/D007/D008
1) K061-Furnace Dust 2) D008-Spent Coke and Charcoal
1) U151-Mercury Compound 2) D008-Amrnunition Ash 3) D006-Incinerator Ash 4} Hydroxide Sludge
D002/K052-Tank Bottoms
D002-Waste Paint Coating Filters
DOOS-Spent Catalyst
DOOS-Waste Faint
DQG6 - Not Specified
D006/D007/bo08-Copper Sulfate
DOQ6/DOQ8-Alurninurn Baghouse Refractory Waste
D006/D008-Saghouse Dust
D006/D008-Baghouse Refractory Dust
D006/D008-Cupola Dust
D006/DOG8-Drum Blast Sludge
D006/DOG8-Treatn\ent Sludge
D006/FOQ6/D008 & Filter Sludge
DOGfe-Activated WWT Sludge
DQQ6-5aghouse Dust
DQGe-Contamiiiated Soil
DOQ7- Contanunated Debris
DQG7/DQQ5-Contanunated Debris
DOQ/XDOOS-Drum Cleaning Sludge
DOQ7/D008-Oil Sludge/Svveepings
DOG7/DOG8-Paint Sludge
DOQ7/DQQ8-Spent Charcoal
DQG7/DQQ8-Treatment Sludge
DGGx/DQlO-Treatnient Sludge

Waste Volume
(pounds)

531,014
5,392,650
1,303,000

79,380
203,060
121,290
35,912
52,480

825,520
70,801

4,731,177
265,050
436,460
39,960

9,854,250
22,718

172,280
62,922

442,500
7,404

49,740
138,891

2,178
184,423
30,800
43,077
51,074

CKA5369(11)



4,1 rage 2 of 7

SUMMARY OF RECEIPT RECORDS
COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA l

Waste Stream Components - Lined Landfill Cells

DOOT-Coniaininated Sou
D007-Contaminated Soil/Sand
D007-F!oor Sweepings
DQ07-Kolene Residue
DGGT-Shot Blast Dust
DGG7-Waste Paint
DG08- Rubber Grindings
DQ08- Treatment Residue
D008-Baghouse Dust
D008-Baghouse Dust
D008-Contaminated Coal
DOOS-Contaminated Foundry Sand
DGQ8-Contaniinated Soil
D008-Foundry Sand
DOOS-Fumace Slag Debris
D008-Faint Containiriated Asphalt & Gravel
DOOS-rowdered Lead
D008-Refractory Waste
D008-5and Blast Debris
D008-Spent Charcoal
D008-Waste Paint FUters
D008-WWT
F001- Contaminated Soil
F002-Cleaning Sludge
F002-Contarninated Soil
F003/D008-Contaminated Soil
F003-Contaminated Soil
F003-Contaminated Soil

Waste Volume
(pounds)

2,135,280
2,529

560
88,440
23,525
13,860
26,750

38,041,707
29,559,283

43,752
7,007,861

15,320
10,035,857
11,941,514
79,583,625

1,500
337,693
445,700

9,972;204
30,144
6,350

470,720
781,300
159,540
611,280

7,920,005
174,500

1,145,780

CRA53s9(ii)



TABLE 4.1 Page 3 of 7

SUMMARY OF WASTE RECEIPT
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA l

Waste Stream Components - Lined Landfill Cells

F003-Waste Paint
FD06,
F006/D008-Treatinent Sludp
FOOb-Contaminated Cement Blocks
F006-Contaminated Soil
RX56-Electroplating Sludge
F006-Filter Cake
F006-Fi!ter Press sludge
F006-Hydroxide Sludge
F006-Metal Hydroxide Sludge

F006-Painting
FOOe-Flating Sludge
F006-P!atirig Waste Debris
F006-Treament Sludge
FQQ6-WWT Hlter Cake
F006-WWT Filter Cake/Treatinerit Sludge
F006-WWT
F008-Contanunated Concrete
F008-Sodium Carbon Waste
FOlO-Heat Treat Debris
F019-Filter Cake Sludge
K052-Tank Bottoms
CT52-Not Specified
KQ&l, - Unspecified
K061/D006/D008-Baghouse Dust
K061-Baghouse Dust
K061-Contaminateci Soil

Waste Volume
(pounds)

998
3,746,701

11,500
599,050
264,135
520,629
648,384

3,154,034
1,147,250

8,050
166,951

1,095,599
24,768

286,888,364
8,791,596

116,663
184,570
123,040

4,794,601
50,580

116,100
32,200

1,071,800
33,489,996
10,829,672

104,810
595532

CRA 53*9 (11)



4,1 Page 4 of 7

OF RECORDS
FOUR COUNTY LANDFILL SITE

FULTON COUNTY. INDIANA l

Waste Stream Components - Lined Landfill Cells 2

K061-Furnace Dust
KG62-Contaminated Debris
Unspecified Wastes

Waste Stream Components - Unlined Areas 3

#2 B OUy
1) D007-Waste Pamt 2} Hazardous Waste Solid N.O.S.
1} D008-Hydroxide Sludge 2) Diatoinaceous Earth-Filter Sludge
I) D008-Soii Dredgings 2) D007/DOQ8-Waste Faint Filters 3} FQ18, FOQ5, DGQ7
1) U151-Mercury Compound 2} DuOS-Ammunition Ash 3) D006-Incinerator Ash 4) Hydroxide Sludge
Aluminum Hydroxide Sludge
Chromic Sludge/Chrome Reduction Sludge
Chromium waste (Sludge)
Contaminated Earth
Conveyor Sludge
DOOl-Pairit Sludge
DOG2-Caustic Salts
D002-Caustic Solids
DG05-Waste Faint
DQ06/DQ08-Aluminiim Baghouse Refractory Waste
DOG6/DQQ8-Contarninated Soil
DQQ6/D008-Waste Paint Dust
DQQ6/FGQ6/D008 & Sludge
DQQ7-Paint Waste Sludge
D007-Waste Paint

Waste Volume
(pounds)

1,611,988
97,715

2,932571

Waste Volume
(pounds)

6,872
417,994

2,019,715
1,059,894

125,630
1,304,170
1,495,188

38,372
3,665

450,993
84,300
6,876

30,238
458

40,387
2,878,433

48571
3,054,185
1,677,435

41,650

CRA53«9{r.)



TABLE 4.1

f

Page 5 of 7

SUMMARY OF WASTE RECEIPT RECORDS
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA l

Vvasie Stream Components - Unlined Areas

D008 - Unspecified
DQ08/DOQ6-5aghouse dust
D008/UOI3-Asbestos Grindings
D008-Baghouse Dust
D008-Foundry Sand
D008-Furnace Slag
D008=Lead Slag
DOQ8-Refractory Waste
BOQS-Spent Charcoal
DOOS-Waste Paint
D008-Waste Paint Filters
FOOI/F003/F004/F005-Stil! Bottom Sludge

Bottom
F002-Methylene Chloride Sludge
FOOS-Still Bottom Sludge
F006- Hydroxide Sludge
F006 - Unspecified
FQ06. FQ18 - Unspecified
F006-Contaminated Soil
FQOb-Filter Cake
FQ06-Hydroxide Shidge
F006-Metal Hydroxide Sludge
FGG6-Nickel Hydroxide Sludge
FQ06-Painting Sludge
FOQfe-Plating Sludge
FG06-WWT^ludge
FQQ6-Zinc Plating Sludge

Waste Volume
(pounds)

29,194
5,759,627

132,895
60,692,880
10,813,858
4,553,220

240,640
1,846,912

161,551
129,641
286,760

6,571,213
227,400
28,863
71,930

448,621
476,235

3,487,066
374,800

1,947,466
7,708,068
3,670,090

167,225
4,786,716
1,130,000

172,970
261,568

CKA5369(ii)



TABLE 4.1 rage 6 of /

SUMMARY OF WASTE RECEIPT RECORDS
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA l

Waste Stream Components - Unlined Areas -'

FOGs-Hydroxide Sludge
F017-Paint Sludge
FOlZ-Paint Waste Liquid
F017-Waste Paint Filters
Filter Cake
Hardened Waste
Hydroxide Liquid
Hydroxide Sludge
K052-Centrifuge Sludge
10561, D008, DQ06 - Unspecified
KO&l-Contanvii-ated Soil
K061-Furnace Dust
K062-Pickle Liquor Corrosive Solid
Lagoon Sludge
Lead Compound & Oily Rags
Lead Hydroxide Sludge
Paint Filters
Paint Sludge
Paint Waste Sludge
Paint Waste Sludge
Paper Waste Sludge
Set-up Koiene Salts
Sewage Treatment Sludge
Sodium Chlorite
Stabilized Oily Sludge, F011, F017
Swine Feed
Tank Wash Sludge

Waste Volume
(sounds)

29282
29,322

1,042,458
193,796
147,294
31,612
18,743

8,973,845
1,145,986

154,838
I,308,062

42,239,037
35,940

II,864,616
61,390

188,474
282,411
52,229

325,078
641,330
572,160
117,479

56,732,680
1,374

359,785
71,519

124,950

CRA 53690,!)



TABLE 4.1

SUMMARY OF WASTE RECEIPT RECORDS
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA l

Page 7 of 7

Waste Stream Components - Unlined Areas

Rail Spill Debris
Unspecified Wastes
Unspecified Contaminated Soil
Various Chemicals
Waste Oil &
White Sludge and Grease Sample

Waste Volume
(pounds)

24,176,839
7,547,150

524,833
2,501
2,499
9,621

1 Waste disposal information summarized from a database compiled by the Four County Landfill Group.
2 Wastes delivered to the Site after August 19,1986 consistent with the ruling handed down by the U, S, District Court,

Northern Indiana (Cause No. S87-55).
3 Wastes delivered to the Site prior to August 20.1986 consistent with the ruling handed down by the U. S. District Court,

Northern Indiana (Cause No. 587-55}

CRA5369(ii)
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TABLE 4.2

SUMMARY OF HAZARDOUS WASTE CODES
AND WASTE DESCRIPTIONS

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA 2

Waste Code 2

D001

D002

D005

D006

D007

Waste Description

Paint Sludge

Caustic: Salts
Caustic Solids
Tank Bottoms
Waste Paint Coaling Filters

Contaminated Debris
Spent Catalyst
'Waste Paint

Activated WWT Sludge
Aluminum Baghouse Refractory Waste
Baghouse Dust
Baghouse Refractory Dust
Contaminated Soil
Copper Sulfate
Cupola Dust
Incinerator Ash
Drum, Blast: Sludge
Treatment Sludge
Waste Paint Dust

Contaminated Debris
Contaminated Soil
Contaminated Soil / Sand
Copper Sulfate
Drum Cleaning Sludge
Floor Sweepings
Kolene Residue
Oil Sludge / Sweepings
Paint Sludge
Paint Waste Sludge
Shot Blast Dust

CRA53«9(11)
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TABLE 4.2

SUMMARY OF HAZARDOUS WASTE CODES
AND WASTE DESCRIPTIONS

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA *

Waste Code 2

D007

D008

Waste Description

Spent Charcoal
Treatment Sludge
Waste Paint
Waste Paint Filters
Waste Paint Residue

Aluminum Baghouse Refractory Waste
Ammunition Ash
Asbestos Grind ings
Baghouse Dust
Baghouse Refractory Dust
Contaminated Coal.
Contaminated Foundry Sand
Contaminated Soil
Copper Sulfate
Cupola Dust
Drum Blast Sludge
Drum Cleaning Sludge
Foundry Sand
Furnace Slag Debris
Hydroxide Sludge
Lead Slag
Oil Sludge/Sweepings
Paint Contaminated Asphalt & Gravel
Paint Sludge
Powdered Lead
Refractory'Waste
Rubber Grindings
Sand Blast Debris
Soil Dredgings
Spent Charcoal
Spent Coke and Charcoal
Treatment Residue
Treatment Sludge

CKA 5369(11)
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TABLE 4.2

SUMMARY OF HAZARDOUS WASTE CODES
AND WASTE DESCRIPTIONS

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA *

'ii
Waste Code Waste Description

D008 Waste Paint
Waste Paint Dust
Waste Paint Filters
WWT Filter Cake

D010 Treatment Sludge

F001 Contaminated Soil
Still Bottom Sludge

F002 Cleaning Sludge
Contaminated Soil
Methylene Chloride Sludge
Still Bottom Sludge

F003 Contaminated Soil
Still Bottom Sludge
'Waste Paint

F004 Still Bottom Sludge

F005 Still Bottom Sludge

F006 Contaminated Cement Blocks
Contaminated Soil
Electroplating Sludge
Filter Cake
Filter Press sludge
Hydroxide Sludge
Hydroxide Sludge
Metal Hydroxide Sludge
Nickel Hydroxide Sludge
Nickel Sludge
Painting Sludge

CRA5369(11)
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TABLE 4.2

SUMMARY OF HAZARDOUS WASTE CODES
AND WASTE DESCRIPTIONS

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA *

Waste Code 2i Waste Description

F006 Plating Sludge
Plating; Waste Debris
Treatment Sludge
Treatment Sludge
WWT Filter Cake
WWT Filter Cake/Treatment Sludge
WWT Sludge
WWT Sludge Residue
Zinc Plating Sludge

F008 Contaminated Concrete
Hydroxide Sludge
Sodium Carbon'Waste

F010 Heat Treat Debris

F011 Stabilized Oily Sludge

F017 Paint Sludge
Paint 'Waste Liquid
Stabilized Oily Sludge
'Waste Paint Filters

F019 Filter Cake Sludge

K052 Centrifuge Sludge
Tank Bottoms

K061 BaghouseDust
Contaminated Soil
Furnace Dust

K062 Contaminated Debris
Pidde Liquor Corrosive Solid

CRA 53«9 (11)
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TABLE 4.2

SUMMARY OF HAZARDOUS WASTE CODES
AND WASTE DESCRIPTIONS

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA *

Waste Code }' Waste Description

U013 Asbestos Grindings

U151 Mercury Compound

Summarized from database compiled by the Four County Landfill Group.
2 Hazardous wastes disposed of in lined landfill cells (Cells A, B and C after August 19,1986

consisltent with the ruling handed down by the U.S. District Court, Northern Indiana
(Cause No. S87-55).

CRA5369(11>



TABLE 4.3 page lot 5

SUMMARY OF MONITORING WELL AND PIEZOMETER CONSTRUCTION DATA1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Piezometer!
Well
ID

P-l
F-iA
F-2

P-2A
P-2B
F-2C2
F-3

P-3A

F-4A
F-4B
F-4C1
F-4C2
P-4C3
P-4C4

P-5A
F-5B
P-5C1
P-5C2
P-50

F-5C4

P-6A
P-7A
F-7B
F8A
P-8B
P-8C1
P-8C2
F-8C3
P-8C4

P-10
P-11A

Stratigrap'nic
Unitisi

Screened

B
A
B

A

B
C
B?

A?

A
B
C
C
C
C

A/B?
B
C
C
C

C

A
B
B
A
B
C
C
C
C

A
A

Former! Casing
Other Elevation

ID 2 ifeetasstsl)

MW-1B 783.14
787.68
777.55

777,04
MW-2B 777.00

776.82
772.71

766,22

792.47
792.24
791.30
791.79

- 791,71
791,02

776.95
MW-5B 776.35

796.65
777.18
777,07

777.52

776.57
771,24

MW-7B 770.92
757.72

MW-8B 756,92
757,70
757.70
757.65

MW-8C4 757,79

P-10A 797.12
7%,22

Site
Quadrant 3

SW
SW
SW

SW
SW
SW
SW

SE

SE
SE
SE
SE
SE
SE

SW
SW
SW
SW
SW

SW

SW
NE
NE
NE
NE
NE
NE
NE
NE

NW
NW

Date
of

Installation

12/08/86
12/05/88
12/15/86

12/05/88
12/05/88
12/09/89
12/10/86

unknown

11/07/88
11/04/88
01/04/39
01/03/89
02/02/89
01/27/89

11/08/88
11/03/88
01/12/89
01/18/89
01/18/89

01/29/89

11/01/88
11/18/88
11/17/88
11/23/88
11/02/88
01/25/89
01/27/89
01/26/89
01/03/89

11/18/88
11/21/88

Well Depth
(feetbgs)!
Bottom

Elevation
(fset amsl)

65,0/718,1
37.1/749.2
80.0/697.9

17,0/758,0
72,2/702,7
134.9/639.8
50.9/715.4

unknown

19.0/769.1
69.&/718.6
35.6/703.9
132.9/656.7
155.6/633.9
152,5/637,0

28.1/746.3
49.1/725.0
77.1/696.6
107.4/666.9
119.8/654.5

166.2/608.3

21.0/752.9
21,4/748,0
50.9/718.4
19.9/735.4
47.9/707.2
79,8/675,3
113.0/642.8
133.5/622.1
180.5/575.3

14.5/779.4
13,5/780,6

Screen
Length
(feti)

10,0
2.0
5.0

2.1
4,3
2.0

1Q.Q

unknown

2,0
4.4
1.8
1.9
1.9
2,0

2.0
5.0
1.9
1.9
1.9

1.9

1.6
2,0
5.0
2.0
4.4
1,9
1.9
1.9
1.8

2.0
2.1

Sand
Pack

Length
(feet)

13.0
2,7
12.0

2.6
6-4
5,5
18.9

unknow

2,8
6,4
4.0
4.Q
4.5
4.0

4?
6.1
3.0
4.0
2.3

5.0

3.0
2.7
6.0
3.9
5.5
3.8
4,0
4.5
5.4

2,8
3.2

Well construction uetails

hand slotted FVC, 1" dia., 3.75" dia. borehole,
4,25" dia. borehole, 2' bentonite seal, 5

hand slotted PVC, 1" dia,, 7.25" dia. borehole,
8' bentonite seal
4.25" dia. borehole, 3' bentonite seal, *
4.25" dia. borehole, 7.3' bentonite seal, 9

4,9" dia, borehole, no bentonite sea!, -
hand slotted PVC, 1" dia,, 3,75" dia, borehole,
2' bentonite seal

4,25" dia. borehole, 2' bentonite seal, 5

4,25" dia, borehole, 2.7" bentonite seal,
4.9" dia. borehole, no bentonite seal, 3

4.9" dia. borehole, no bentonite seal, *
4.9" dia. borehole, no bentonite seal, 5

Schedule SO FVC, 4.9"dia. borehole,
no bentonite seal, -
4,25" dia, borehole, 2' bentonite seai,
4.25" dia, borehole, 2' bentonite seal,
4.5" dia. borehole, no bentonite seal,
4.9" dia. borehole, no bentonite seal,
4.25" dia. borehole, no bentonite seal.

Schedule 80 PVC, 4,9"dia, borehole,
no benionite seal, s
4.25" dia. borehole, 2.1' bentonite seal,
4.25" dia. borehole, 2' bentonite seal,
4,25" dia, borehole, 2' bentonite seal,
4.25" dia. borehole, 2' bentonite seal,
4.25" dia. borehole, &' bentonite seal,
5.25" dia. borehole, no bentonite seai,
4" dia, borehole, no bentonite seal, -
4.75" dia. borehole, no bentonite seal.
Schedule SO PVC, 5.75" dia. borehole,
no bentonite seal, -
4,25" dia, borehole, 2' bentonite seal,
4.25" dia. borehole, 2' bentonite seal.

Comments

Abandonment

Assume casing removed
12/19/86.
Assume casing removed
during Cell B construction.

Drilled through refuse

CKA S3£9 (11)



TABLE 43 rage 2 of 5

SUMMARY OF MONITORING WELL AND PIEZOMETER CONSTRUCTION DATA1

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA

Piezometer!
Well
ID

F-12A
F-13A

P-14A
F-21A
F-23A
F-23C1
P-23C2
P-23C3
P-23C4

F-24A
P-24C1
F-24C2
F-24C3
F-24C4

P-25A
P-25C2
P-26A
P-27A
F-27C1
F-27C2
F-27C3
P-27C4

F-28A
F-28C1
F-28C2

P-28C3
F-28C4

P-29A
P-29C2
F-30A
P-30C1
P-30C2

Stratigraphic
UnWsj

Screened

A
A

A
A
A
C
C
C
c
A
C
c
c
c

A
C
A
A
C
C
C
c
A
5C
C

C
C

A
C
A
C
C

former!
Other

ID

_
-

_
MW-21A
MW-23A

-
-
—
-

MW-24A
—
-
_
—

MW-25A
_
-

MW-27A
—
-
-
-

MW-28A
-
-

_
—

MW-29A
-

MW-30A
-
-

Casing
Elevation
(feet smsi)

796.9!
799.93

797.73
776.47
760.13
761.05
761,14
760.83
760.02

788.27
788,34
787,93
788.51
788.78

793.86
794,86
792.32
780.32
780.42
780.11
780.10
781.96

775.37
777.02
776.34

776.77
776.50

773.79
772.94
761.97
762.58
764.05

Sire
Quadrant

NW
NW

NW
SE
NE
NE
NE
NE
NE

SW
SW
SW
SW
SW

SE
SE

NW
SE
SE
SE
SE
SE

NE
NE
NE

NE
NE

NE
NE
NW
NW
NW

Dais
of

Installation

11/16/89
11/17/89

11/20/89
11/09/88
11/23/88
01/13/89
01/12/89
01/12/89
01/18/89

12/04/88
01/19/89
01/18/89
01/17/89
01/16/89

12/06/88
01/20/89
11/21/89
12/01/88
01/13/89
01/10/89
01/12/89
01/17/89

11/28/88
01/16/89
01/26/89

01/26/89
01/25/89

11/30/88
01/18/89
11/22/88
01/23/89
01/31/89

Well Depth
(feetbgs)i
Sottom

Elevation
(feet arnsi-

19.6/774.2
21.6/775.2

21,5/773,2
22.3/752.2
19.3/738.5
77.7/680.4
116.1/642.0
136.5/621,1
177.7/580.5

28.8/757.5
89.9/696.2
104.9/681.2
119,1/666,9
131.2/654.9

32.2/759.9
122,0/670.4
13,9/775,3
17,0/761,6
79.3/699.8
109.3/669.4
130.3/648.4
18.7/599.5

26.1/748.2
85.0/689.4
121.9/652.2

135.1/639.1
201.8/572.3

13,5/758.1
116.2/655.4
20.4/739.6
59.8/700.0
102,4/659,2

Screen
Length

(feet)

2.Q
4.5

4,0
2.0
2.0
1.9
1.9
1,9
1.9

1.8
2.0
2.0
1,9
1.9

2.0
1.9
4,6
1.7
1.9
1.9
1.9
1.9

2.0
1.9
1.9

1.9
2.0

2.0
1.9
2.0
1.9
1,9

Sand
Pack

Length
(feet)

3.0
6.0

5.5
2.8
3.3
5.9
3.7
3,9
4,5

2.7
4.4
3.2
4.5
4,4

3.0
4.0
3,7
3,5
4.0
5.0
6.0
4.5

3.0
3.2
4.5

6.0
7.0

2,4
4.9
2.9
4.3
4,5

Well Construction Details *

3.25" dia. borehole, 0.5' bentonite seal,
3.25" dia. borehole, V bentonite seal, =
screened in refuse,5
3.25" dia. borehole, 1' bentonite seal,
4,25" dia, borehole, 2' bentonite seal,
4.25" dia. borehole, 2' bentonite seai,
4.75" dia. borehole, no bentonite seai,
4.75" dia. borehole, no bentonite seal,
4,75" dia. borehole, no benionile seal.
Schedule 80 PVC, 5-75" dia. borehole,
no bentonite seal, 5
4.25" dia. borehole, 2! bentonite seal, *
4.75" dia. borehole, no bentonite seal, *
4.75" dia. borehole, no bentonite seal, 5

4.75" dia. borehole, no benionite seal, -
Schedule 80 PVC, 4,75" dia. borehole,
no bentonite seal, s

4.25" dia. borehole, 2.3' bentonite seal,
4.75" dia. borehole, no benionite seal, :

3.25" dia. borehole, 0.5' bentonite seal,
4,25" dia, borehole, 2' bentonite seal, s

4.75" dia, borehole, no bentonite seal, ;

4" dia. borehole, no bentonite seal, 5

4.25" dia. borehole, no benionite seal, '
Schedule 80 FVC, 4.75" dia. borehole,
no bentonite seal, s

4.25" dia, borehole, 2' bentonite seal, -'
4.25" dia. borehole, no bentonite seal, ~
Schedule 80 FVC 4.75" dia. borehole,
no bentonite seal, s

4.75" dia. borehole, no bentonite seal, -'
Schedule SO PVC, 4.75" dia. borehole,
no benioniie seal, --•
4,25" dia, borehole, 4' bentonite seal, -
4" dia. borehole, no bentonite seal, D

4.25" dia. borehole, 2.5' bentonite seal,
4" dia. borehole, no bentonite seal, 5

4.75" dia. borehole, no bentonite seal, -1

Comments

Drilled through refuse
Drilled through refuse

Drilled through refuse

Two points identified
on 4/15/91 site map



TABLE 43 rage 3 of 5

SUMMARY OF MONITORING WELL AND CONSTRUCTION DATA1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Piezometer!
Well
ID

P-30C3

P-30C4

P-31A
F-31C1
F-31C2
F-31C3
P-31C4

F-3ZA.
F-32C2
F-33A
P-34A

F-34*A
F-34-C1
F-34*C2
P-34*O
P-34*C4

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

Siratigraphic
Unitis)

Screened

C

C

A
C
C
C
C

A
C
A
A

A
C
C
C
c

A/B?

A

A?

A

B

A/B?

Former/
Other

ID 2

-

~

MW-31A
-
—
-
—

_
-

MW-33A
MW-34A

MW-34«A
-
-
-
—

W-l

W-2

W-3

W-4

W-5

W-6

Casing
Elevation
(feet amsl)

764.38

762,88

783.02
782.79
782.61
782,73
782,74

798.54
797.57
798.08
794.73

796.01
796.17
795.90
796.30
796,31

790.61

769,88

771.57

786.24

789.23

780.63

Site
Quadrant

NW

NW

NW
NW
NW
NW
NW

NW
NW
NW
NW

NW
NW
NW
NW
NW

NW

NE

NE

SE

SE

SW

Date
of

Installation

01/30/89

01/19/89

11/29/88
Ql/lQ/89
01/09/89
01/06/89
01/17/89

11/22/89
01/13/89
11/11/88
10/11/88

12/07/88
01/10/89
01/12/89
01/11/89
01/11/89

12/26/78

12/26/78

12/27/78

02/20/79

02/20/79

01/03/79

Well Depth
(fssibgs)!
Bottom

Elevation
(feet amsl)

122.4/639.1

219,8/541.0

14.9/765.7
86.7/694.0
111.6/669.1
1.34,2/646,5
194.1/586.5

18.1/777.7
130.8/665.0
20.0/775.2
18.8/772.8

26.0/767.9
97.7/696.4
126.6/667.3
149.8/644.1
193,7/600,3

42/749

20/750

38/732

19/?

35/740

51/724

Screen
Length
(feet)

1.9

1.9

2.0
1.9
1.9
2.0
1.9

4.5
1.9
2.0
1.9

1.3
1.9
1.9
1.9
1.8

2.0

2.0

2.0

7?

2.0

2.0

Sand
Pack

Length
(feet)

4.2

10.3

2.9
2.6
2.5
3.5
3,4

5.0
2.8
3.1
2.7

3.0
2.7
4.0
3.8
3.7

unknovs

unkncv.

unknovs

unknovt

unknow

unknovt

Well Construction Details

4.75" dia, borehole, no bentonite seal, :

Schedule SO FVC, 4.75" dia. borehole,
no bentonite seai, (5)
4,25" dia, borehole, 2' bentonite seai,
4.75" dia. borehole, no bentonite seai, '
4.75" dia. borehole, no bentonite seal, ;

4" dia. borehole, no bentonite seal, 5

Schedule 80 FVC, 4.75" dia. borehole,
no bentonite seai, s

3,25" dia, borehole, 0-3' bentonite seai,
4.75" dia, borehole, no bentonite seal,
4.25" dia. borehole, 2' beritonite seal,
4.25" dia. borehole, 2 bentonite seal.

4.25" dia, borehole^' bentonite seai,
4.25" dia. borehole, no bentonite seal,
4.75" dia. borehole, no bentonite seal,
4.75" dia. borehole, no bentonite seal.
Schedule 80 FVC, 4.75" dia. borehole,
no bentonite seai, *

unknown 4" dia. casing, glued joints, 25-slot screen,
no bentonite seal or grout

unknown 4" dia. casing, glued joints, 25-slot screen,
no bentonite seal or grout

unknown 4" dia. casing, glued joints, 25-slot screen,
no bentonite seal or grout

unknown 4" dia. casing, glued joints, 25-slot screen,
no bentonite seai or grout

unknown 4" dia, casing, glued joints, 25-sioi screen,
no bentonite seal or grout

unknown 4" dia. casing, glued joints, 25-slot screen,
no bentonite seal or grout

Comments

Drilled through refuse.
Removed 11/07/89,
Now a sump.

Buried?

Not accessible ? Abandoned

Abandoned

Disturbed, casing broken.
Abandoned
Abandoned

Formerly buried. Abandoned
Casing raised -3.5

CRAOttni)



TABLE 4,3 rage 4 of5

SUMMARY OF MONiTORiNG WELL AND PIEZOMETER CONSTRUCTION DATA"1

FOUR COUNTY LANDFILL SITE
' FULTON COUNTY, INDIANA

fiezometerl
Well
ID

MW-7

MW-8

MW-20

MW-21S

MW-21M
MW-21L
MW-22

MW-23B
MW-23S
MW-23M
MW-23L
MW-24B
MW-24S
MW-24M
MW-24L

MW-24L2

MW-25
MW-25B
MW-26
MW-27B
MW-27S
MW-27M
MW-28B
MW-28S
MW-28M
MW-29B
MW-30B
MW-31B
MW-32B

Str&tigr&pMc
Unti(s)

Screened

B?

B/C?

A/B?

B

C
C
B

B
A/B

A/B/C
B/C

B
C

B/C
C/D

C

A/B
B/C?

B
8

B/C
B/C

B
A/3
B/C
5
B
B
B

rormer!
Other

ID 2

W-7

W-8

W-20

W-21,
MW021

—
_
-

MW-23BW
-
-

MW-23D
F-24B
P-24S
P-24M

MW-24L1,
P-24L

MW-24L1,
P-24L2
OW-25

MW-25BW,
OW-26

MW-27BW
-
-

MW-28BW
—
_

MW-29BW
MW-30BW
MW-31BW

F-32B,

Casing
Elevation
(fsei ams!)

776,87

unknown

767.21

778.01

777.37
777.01
757,17

759.78
765.41
765.46
765.50
787,72
789.66
788.96
78S.S6

788.65

789,96
793.81
791.40
779.74
778.95
779.44
775.59
775.71
776.20
773,41
762.02
782.95
798.87

Sit*
Quadrant

SW

NW

NE

SE

SE
SE

NW

NE
NE
NE
NE
SW
SW
SW
SW

SW

SE
SE

NW
SE
SE
SE
NE
NE
NE
NE
NW
NW
NW

Uate
of

Installation

12/29/78

unknown

05/19/83

05/27/83

01/27/87
01/20/87
06/01/83

11/22/88
04/08/85
04/08/85
04/08/85
12/04/88
12/05/86
01/26/87
01/22/87

4/87, 5/87

12/17/86
12/07/88
01/06/87
12/01/88
04/29/87
04/29/87
11/28/88
05/04/87
05/01/87
11/30/88
11/21/88
11/29/88
11/14/88

Well Depth
(ft'tb^s)!
Bottom

Elevation
(feet amsl)

36/737

unknown

45.5/721.7

60,0/718,0

94.8/682.5
212.0/565.0
38.5/718.7

39.4/718.2
48.0/717.4
85.5/680.0
122.0/643.5
74.2/711-9
75,0/714,7
108.5/680.5
142.8/646.0

136.0/652.6

74.0/716.0
78-5/713.7
77.2/14.2
55.0/723.2
72.0/707.0
101,4/678,0
60.0/713.7
60.5/715.2
101.1/675.2
51,9/719.3
42.2/718.8
61.9/719.0
78.0/718.4

Screen
Length

(feet)

2.0

unknown

15.0

15,0

1Q.Q
10.0
15.0

5.1
20.0
20.0
20.0
5.0
10,0
10.0
10.0

10.0

10-0
5,0
10.0
4.2

10.0
10,0
5.0

10.0
10.0
5.0
5.0
5.0
5.0

Sand
pack

Length
(felt)

unknown

unknown

17.5

20.0

18.3
14.0
14.5

7,0
24.0
69.5
92.0
7.0

19,0
28.5
22.8

36.0

38.0
6,5
16.7
7.0

34.0
48,4
6.8
17.5
28.0
7.4
8,2
6.9
8.0

.
Well Construction Details

4" dia. casing, glued joints, 25-siot screen.
no bentonite seal or grout
unknown

4" dia. PVC, 10.5" dia. borehole.
2' bentonite seal
4" dia. PVC, 10.5" dia. borehole.
2' bentonite seal
4,25" dia, borehole, 11,5' bentonite seal
4.25" dia. borehole, 5' bentonite seal
4" dia. PVC, 10.5" dia. borehole.
2' bentonite seai
4.5" dia, borehole, 2' bentonite seai
6.5" dia. borehole
6.5" dia. borehole, 1' bentonite seal
6.5" dia. borehole, 1' bentonite seal
4.5" dia. borehole, 2' bentonite seal b

7,25" dia. borehole, 5' bentonite seai
4,5" dia, borehole, 5' bentonite seal
4.5" dia. borehole, 5' bentonite seal

Schedule 80 FVC, 4.5" dia. borehole.
56' bentonite seal
7.25" dia. borehole, 5' bentonite seal
4,5" dia. borehole, 2' bentonite seal.
4.5" dia. borehole, 5.5' bentonite seal
4.25" dia. borehole, 2.5' bentonite seal.
4.5" dia. borehole, 9.3' bentonite seal.
4.5" dia. borehole, 10' bentonite seai.
4.25" dia, borehole, 2! bentonite seai.
4.5" dia. borehole, 10' ber-tonite seal.
4.5" dia. borehole, 5' bentonite seal.
4.25" dia. borehole, 9.8' bentonite seal.
4,25" aia, borehole, 4' bentonite seal.
4.5" dia. borehole, 3' bentordte seal.
4.5" dia. borehole, 2' bentoniie seal.

Comments

Not accessible. Buried?

Former residential well.
Buried?
Possible grout. Abandoned
contamination.

Abandoned
Abandoned
Abandoned

Abandoned, not plugged.
High pH-grout? Replaced.

Possible grout contamination.

Abandoned
Abandoned

Abandoned
Abandoned



TABLE43 rtge 5 of 5

SUMMARY QF MONITORING WELL AND CONSTRUCTION DATA1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY.. INDIANA

Piezometer.1 Stratigrsphic
Well Unitis)
ID Screened

MW-33B
MW-34*B
6" Diameter
Supply
Well
Former
Support
Facilities
(Trailer Well)

B
B

B/C?

unknown

Former/ Casing Site
Other Elevation Quadrant ~

ID (feet amsl)

MW-33BW 796.57
MW-345 796.16
unknown 796.78

unknown unknown

NW
NW
NW

SE

Date
of

Installation

Well Depth
(rest bgs)/
Sottom

Elevation
(feet amsl)

Screen
Length
(feet)

Sand
Pack

Length
(feet) Well Construction Details

11/10/88 725./722.2 5.0 8.5 4.25" dia. borehole, 12'bentonite seal,
12/06/88 74.9/719.2 4.2 6.2 4.25" dia. borehole, 2'bentonite seal,
unknown unknown unknown unknown unknown

unknown unknown unknown unknown unknown

Comments

This monitoring well and piezometer summary was derived from data tables and well construction logs included in the following sources:
« Site Map (4/15/91) obtained from Geosciences Research Associates.. Inc.;
• "CAP Task I - Description of Current Conditions", Geosciences Research Associates, Inc. (12/7/89);
• Memorandum Report, Geosciences Research Associates, Inc. (4/28/89); and
• "Hazardous Waste Groundwater Task Force Evaluation of the Four County Landfill, Fulton County, IN", USEFA, May 1987.

Stratigraphic units are defined as follows:
A = Glacial till sequence, silly clay loarn with silt ana sand seams;
B = Giacio-iacustrir.e sequence, silt to fine- to medium-grained sand;
C = Giacio fluvial sequence, poorly sorted silt, sand, and gravel; and
D = Basal till, silly clay with reddish hue at base,

3 Site quadrants are arbitrarily defined by the 7+00 North and 8+00 East survey grid lines.
' Well materials are assumed to be 2-inch diameter, threaded. Schedule 40 FVC with a 10-slot screen, unless otherwise noted.
5 Well annulus filled with Voiclay grout from filter pack or annular seal to surface.
" Well annulus filled with pea gravel and bentonite grout from filter pack or annular seal to surface.

Key:

amsi
bgs
dia.
unknown

= Above mean sea level
= Below ground surface
= Diameter
= Information incomplete or unavailable
= Not applicable

All elevations and depth measurements noted in this table were referenced from the well installation logs.



TABLE 4.4 Page 1 of 2

GROUNDWATER SAMPLING SUMMARY-JUNE 1994
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Location Quadrant

MW-8 (Supply Well) NW

Unit A Wells
P-10 NW

P-11A NW
P-12A NW
P-13A NW
P-14A NW
P-26A NW
P-33A NW
P-8A NE
P--28A NE
P-29A NE
P-1A SW

P-2A and Duplicate SW
P-24A SW
P-25A SE

Unit B Wells
P-l SW

MW-26 and Duplicate NW
MW-30B NW
MW-31B NW
MW-32B NW

MW-33B and Duplicate NW
P-34*B " NW
P-7B NE

P-8B and Duplicate NE
MW-20 NE

MW-23B NE
MW-28B NE
MW-29B NE

P-2B SW
P-5B SW

MW-24B SW
P-4B SE

MW-21S and Duplicate SE
MW-25B SE
MW-27B SE

CRA5369{11)

Parameters 1

VOCs, SVOCs, TAL Inorganics, General Chemistry

VOCs, SVOCs, TAL Inorganics
VOCs, SVOCs

VOCs, SVOCs, TAL Inorganics, General Chemistry
VOCs,, SVOCs, TAL Inorganics, General Chemistry
VOCs, SVOCs, TAL Inorganics, General Chemistry

VOCs, SVOCs, TAL Inorganics, Cyanide
VOCs, SVOCs

VOCs, SVOCs, TAL Inorganics, General Chemistry
VOCs, SVOCs, TAL Inorganics, General Chemistry
VOCs, SVOCs, TAL Inorganics, General Chemistry
VOCs, SVOCs, TAL Inorganics, General Chemistry
VOCs, SVOCs, TAL Inorganics, General Chemistry
VOCs, SVOCs, TAL Inorganics, General Chemistry

VOCs, SVOCs, TAL Inorganics

VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,
VOCs, SVOCs, TAL Inorganics,

General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry



TABLE 4.4 Page 2 of 2

GROUNDWATER SAMPLING SUMMARY-JUNE 1994
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Location Quadrant Parameters l

Unit C Wells
P-30C1
P-30C2
P-31C1
P--81C2
P-32C2

P-34*C1 and Duplicate
P-34*C2"

P-8C1
P-8C2
P-23C1
P-23C2
P-28C1
P-28C2
P-29C2
P-2C2
P-5C1.
P-5C2
P-24C1
P-24C2
P-4C1
P-4C2

MW-21L
MW-21M and Duplicate

P-25C2
P-27C1
P-27C2

NW VOCs, SVOCs,
NW VOCs, SVOCs,
NW VOCs, SVOCs,
NW VOCs, SVOCs,,
NW VOCs,, SVOCs,
NW VOCs, SVOCs,
NW VOCs,, SVOCs,
NE VOCs, SVOCs,,
NE VOCs,, SVOCs,,
NE VOCs, SVOCs,,
NE VOCs, SVOCs,,
NE VOCs, SVOCs,,
NE VOCs,, SVOCs,
NE VOCs, SVOCs,
SW VOCs,, SVOCs,
SW VOCs, SVOCs,,
SW VOCs,, SVOCs,
SW VOCs, SVOCs,
SW VOCs, SVOCs,,
SE VOCs, SVOCs,
SE VOCs, SVOCs,
SE VOCs, SVOCs,
SE VOCs, SVOCs,
SE VOCs, SVOCs,
SE VOCs, SVOCs,
SE VOCs, SVOCs,

TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TALInorgani.es,,
TALInorgani.es,
TALIn.organi.es,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,,
TAL Inorganics,
TAL Inorganics,,
TAL Inorganics,
TAL Inorganics,
TAL Inorganics,,
TAL Inorganics,,
TAL Inorganics,
TAL Inorganics,,
TAL Inorganics,

General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General. Chemistry
General Chemistry
General Chemistry
General. Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry
General Chemistry

1 Analytical parameters include TCL VOCs and SVOC, TAL Metals (total and dissolved),
TAL total cyanide, and the general chemistry parameters defined in the RI/FS Work Plan.

CKA5369(11)



4,5

GROUNDWATER SUMMARY- APRIL 1995
COUNTY LANDFILL

FULTON COUNTY, INDIANA

Location

Unit A Wells
P-10 and Duplicate

P-11A
P-11A Duplicate

P=26A
P-31A
P-32A
P-34*A
P-25A

P-25A Duplicate
P-27A

Uuadrant

NW
NW
NW
NW
NW
NW
NW
SE
SB
SE

parameters

General Chemistry
TAL Metals, General Chemistry

TAL Metals
General Chemistry (excluding Cyanide)

VOCs, SVOCs, TAL Metals, Genera! Chemistry
VOCs, SVOCs, TAL Metals, General Chemistry

VOCs
VOCs, TAL Metals, General Chemistry

VOCs
VOCs, SVOCs, TAL Metals, General Chemistry

Unit C Wells
P-31C1
P-31C2
P=31C3
P-31C4

P-5C2 and Duplicate
P-24C2

NW
NW
NW
NW
SW
SW

VOCs (MS/MSD}
VOCs

VOCs, SVOCs, TAL Metals, Genera! Chemistry (MS/MSD)
VOCs, SVOCs, TAL Metals (MS/MSD), General Chemistry

SVOCs
VOCs

Analytical parameters include TCL VOCs and SVOCs, TAL Metals (total and dissolved),
and the genera! chemistry parameters including TAL tota! cyanide defined in the RI/FS Work Flan.

CRA 5369 (II)
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GROUNDWATER SAMPLING SUMMARY
OCTOBER 1995

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA

Location Quadrant Parameters

Unit A Wells
P-12A
P-33A
P-8A
P-28A
P-29A
P-1A
P-ZA

P-24A

Unit B Wells
MW-31B
MW-33B

P-7B
F-8B

P-8B (Duplicate)
MW-23B

MW-23B (Duplicate)
MW-28B
MW-29B

P-2B
P-5B

MW-4B
MW-27B

Unit C Wells
P-30C3

P-30C3 (Duplicate)
P-30C4
P-31C1
P-31C2
P-34*C3
P-34*C4
MW-8
MW-22
MW-26
P-8C1
P-8C2
P-8C3
P-8C4

P-8C4 (Duplicate)
P-23C1

NW
NW
NE
NE
NE
SW
sw
SW

NW
NW
NE
NE
NE
ME
NE
NE
NE
SW
SW
SB
SB

NW
NW
NW
NW
NW
NW
NW
NW
NW
NW
NI-
NE
NE
NE
NE
NE

Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha

Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross .Alpha
Gross Alpha

& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta

& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta
& Beta

TCL-VOCs, Total & Dissolved Selected Metals
TCL-VOCs, Total. & Dissolved. Selected Metals
TCL-VOCs, Total & Dissolved. Selected Metals

Gross Alpha & Beta
Gross Alpha & Beta

TCL-VOCs, Total & Dissolved Selected Metals
TCL-VOCs, Total & Dissolved Selected. Metals

Gross Alpha & Beta
Gross Alpha & Beta
Gross Alpha & Beta
Gross Alpha & Beta
Gross Alpha & Beta

TCL-VOCs, Total & Dissolved Selected Metals
TCL-VOCs, Total & Dissolved Selected! Metals
TCL-VOCs, Total & Dissolved Selected Metals

Gross Alpha & Beta

CRA 53(9(11)



TABLE 4.6 Page 2 of 2

GROUNDWATER SAMPLING SUMMARY
OCTOBER 1995

FOUR COUNTY LANDFILL
FULTON COUNTY, INDIANA

Location Quadrant

Unit C Wells
P-23C2 NE
P-23C3 NE
P-23C4 ME
P-28C1 NE
P-28C2 NE
P-28C3 NE
P-2C2 SW
P-5C2 SW
P-5C3 SW
P-5C4 SW
P-24C2 SW
P-24C3 SW
P-24C4 SW

MW-24S SW
MW-24L2 SW

MW-24L2 (Duplicate) SW
P-4C1 SE
P-4C2 SE

P-4C2 (Duplicate) SE
P-4C3 SE
P-27C1 SE
P-27C2 SE
P-27C3 SE
P-27C4 SE

MW-21L SE
MW-21M SE
MW-21S SE

MW-21S (Duplicate) SE

Parameters

Gross Alpha & Beta
TCL-VOCs, Total & Dissolved Selected Metals
TCL-VOCs, Total & Dissolved Selected Metals

Gross Alpha & Beta
Gross Alpha & Beta

TCL-VOCs, Total & Dissolved Selected Metals
Gross Alpha & Beta
Gross Alpha & Beta

TCL-VOCs, Total & Dissolved Selected Metals
TCL-VOCs, Total & Dissolved Selected Metals, MS/MSD

Gross Alpha & Beta
TCL-VOCs, Total & Dissolved Selected Metals
TCL-VOCs, Total & Dissolved Selected Metals

Gross Alpha & Beta
Gross Alpha & Beta
Gross Alpha & Beta
Gross .Alpha & Beta
Gross Alpha & Beta
Gross Alpha & Beta

TCL-VOCs, Total & Dissolved Selected Metals
Gross Alpha & Beta
Gross Alpha & Beta

TCL-VOCs, Total & Dissolved Selected. Metals
TCL-VOCs, Total & Dissolved Selected Metals

Gross Alpha & Beta
Gross .Alpha & Beta
Gross Alpha & Beta
Gross Alpha & Beta

CRA5«0(11)



TABLE 4.7

SUMMARY OF GROUNDWATER ELEVATION DATA
FOUR COUNTY LANDFILL SITE

COUNTY, INDIANA

Page 1 of 8

Well
Location

Reference
Elevation *_
(ftNGVD) 2

Total
Depth (ft 3

-
P-10
P-11A
P-12A
P-13A
P-14A
P-26A
P-31A
P-32A
P-33A
P-34*A

797,12
796,22
796.91
799.93
797.73
792.32
783.02
798,54
798,08
796.01

17,70
15,74
22.70
24.42
24.24
17.31
16.47
21,24
25,17
28.31

NORTHWEST QUADRANT - STRATIGRAPHIC
MW-26
MW-30B
MW-31B
MW-32B
MW-33B
MW=34*B

791.40
762.02
782.95
798,87
796,57
796,16

79.99
44.50
64.00
79,00
74,75
75,40

NORTHWEST QUADRANT - STRATIGRAPHIC
P-3GC1
P-30C2
P-30C3
P-30C4
P-31C1
P-31C2
P-31C3
P-31C4

762.58
764.05
764.38
762.88
782.79
782.61
782.73
782.74

62.36
104.90
125.80
219,80
88,49
113,20
136.10
195.30

screen
Length (ft)

UNIT A
2,0
2,1
2.0
4.5
4.0
4.6
2.0
4,5
2,0
1.3

UNITB
10.0
5.0
5.0
5.0
5,0
4,2

UNITC
1.9
1.9
1.9
1,9
1,9
1.9
2,0
1.9

elevation of
Screen Bottom

(ftNGVD)

779,4
780.5
774.2
775.5
773.5
775.0
766,6
777,3
772.9
767.7

711.4
717.5
719.0
719,9
721,8
720,8

700.2
659.2
638.6
543,1
694.3
669.4
646.6
587.4

Uepth to
Groundwaief

(feet)
5/24-25/94

14.70
13.93
15.78
20.50
15.70
14,32
15,95
19.84
22.92
24.76

61.79
32,29
53,31
69,20
66,84
66,41

33.01
34.69
34.98
34.12
53.29
53.10
53.35
53.13

Groundwaief
Elevation
(ftNGVD)
5/24-25/94

782.42
782.29
781.13
779.43
782,03
778,00
767,07
778.70
775.16
771.25

729,61
729,73
729,64
729,67
729,73
729.75

729.57
729.36
729.40
728.76
729.50
729.51
729.38
729.61

Depth to
Groundivaier

(feet)
7/27-28/94

15.54
14.72
16,09
22,38
16.54
14.85
Dry
20.41
24.44
25,40

63,03
33.53
54.58
70.47
68.11
67.72

34,22
35.70
NT?
NR

54.46
54.28
NR
NR

Groundwaier
Elevation
(ftNGVD)
7/27-28/94

781,58
781,50
780.82
777.55
781.19
777.47

-
778.13
773,64
770,61

728.37
728.49
728.37
728.40
728.46
728.44

728,36
728,35

-
-

728,33
728,33

-
-

CRA5369(i!)



TABLE 4,7

SUMMARY OF GROUNDWATER DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Page 2 of 8

Well
Location

Preference
Elevation x_
(ftNGVD) *

Total
Depth (ft '''

NORTHWEST QUADRANT - STRATIGRAFHIC
P-10
P-11A
P-12A
P-13A
P-14A
P-26A
P-31A
P-32A
P-33A
F-34"A

797.12
796.22
796.91
799.93
797,73
792,32
783,02
798.54
798.08
796.01

QUADRANT
MW-26
MW-3QB
MW-31B
MW-32B
MW-33B
MW-34*B

791.40
762.02
782.95
798.87
796.57
796.16

QUADRANT
P-30C1
P-30C2
F=30C3
P-30C4
F-31C1
P-31C2
P-31C3
P-31C4

762,58
764,05
764,38
762,88
782,79
782,61
782,73
782,74

17.70
15.74
22.70
24.42
24,24
17,31
16.47
21.24
25.17
28.31

-
79.99
44.50
64.00
79.00
74.75
75.40

-
62.36
104.90
125.80
219,80
88,49
113,20
136,10
195,30

Screen
Length (ft)

UNIT A
2.0
2.1
2.0
4,5
4,0
4,6
2.0
4.5
2.0
1.3

UNITS
10.0
5.0
5.0
5.0
5.0
4.2

UNITC
1.9
1.9
1.9
1.9
1.9
1,9
2,0
1.9

Elevation of
Screen Bottom

779.4
780.5
774,2
775.5
773,5
775,0
766.6
777.3
772.9
767.7

711.4
717.5
719.0
719.9
721.8
720.8

700.2
659.2
638.6
543.1
694,3
669,4
646,6
587,4

Depth to
Groundwater

(feet)
4/24-25/95

12,10
10,99
NR
NR
NR

1Q.66
14.76
17.93
25.04
23.22

62.99
33.66
54.60
70.46
68.25
67.84

34,20
35,63
36,05
35,31
54,41
54.34
54-36
54.35

Uroundwater
Elevation
(ftNGVD)
4/24-25/95

785.02
785.23

-
-
-

781.66
768.26
780.61
773,04
772,79

728.41
728.36
728.35
728,41
728,32
728.32

728,38
728.42
728.33
727.57
728.38
728.27
728.37
728.39

Depth to
Groundwater

(feet)
W/16/95

17.11
NR

17.74
NR
NR

15.65
NR
NR

23,55
NR

64.82
35.34
56,35
72,25
69,94
69,52

36.04
37.53
37.88
35.28
56.24
56.06
56.20
56.19

Groundivaier
Elevation
(ftNGVD)
"20/26/95

780.01
-

779.17
-
-

776,67
-
-

774.53
-

726,58
726,68
726,60
726.62
726.63
726.64

726.54
726.52
726.50
727.60
726.55
726.55
726.53
726.55

CEA 5369 (11)



TABLE 4.7

SUMMARY OF GRQUNDWATEE ELEVATION DATA
FOUR LANDFILL

FULTON COUNTY, INDIANA

Page 3 of 8

Well
Location

P-32C2
F-34*C1
F-34*C2
P-34*C3
P-34*C4

Keference
Elevation ~
(ftNGVD) 2

797.57
796.17
795.90
796.30
796.31

NORTHEAST QUADRANT
P-8A
P-29A

757.72
773.79

NORTHEAST QUADRANT
MW-23B
MW-28B
MW-29B
P-7B
P-85

759.78
775,59
773,41
770.89
756.92

Total
Depth (ft BTOC) 3

132.12
99.64
128.59
151.65
192.87

- STRATIGRAPHIC
22.64
16.05

-
41.30
60,84
54.32
50.68
49.80

NORTHEAST QUADRANT -
P-8C1
F-8C2
P-8C3
P-8C4
P-23C1
P-23C2
P-23C3
P-23C4
P-28C1
P-28C2
P=28C3

757.70
757,65
757,33
757,79
761,05
761.14
760.83
760.02
777.02
776,34
776,77

81.62
114,98
135,43
175,12
80,73
120.98
140.30
179.20
87.06
124.02
137,70

Screen
Length (ft)

1.9
1.9
1.9
1.9
1.8

UNIT A
2.0
2.Q

UNITE
5.1
5,0
5.0
5.0
4.4

UNITC
1.9
1.9
1.9
1,8
1.9
1.9
1.9
1.9
1.9
1,9
1.9

Elevation of
Screen Bottom

(ftNGVD)

665.5
696.5
667.3
644,7
603.4

735.1
757.7

718.5
714.8
719.1
720.2
707.1

676,1
642,7
621.9
582.7
680,3
640,2
620.5
580,8
690,0
652,3
639,1

Depth to
Groundwater

(feet)
5/24-25/94

68.03
66,43
66,22
66.74
66.60

6.95
8,39

30.11
45.71
43.51
41.39
27.18

28.34
28.18
27.99
20.45
31.70
31.81
31.42
30.48
47.52
46.98
47.60

Groundwater
Elevation
(ftNGVD)
5/24-25/94

729,54
729.74
729.68
729.56
729.71

750,77
765,40

729.67
729.88
729.90
729,50
729,74

729.36
729.47
729.34
737.34
729.35
729.33
729.41
729.54
729.50
729.36
729.17

Depth to
Groundwater

(feet)
7/27-28/94

69.17
67.71
67.45
NR
NR

8.28
9.98

31.34
47,06
44,81
42.62
28.39

29.44
29.40
NR
NR

32.73
32.81
NR
NR

48.62
48.00
NR

Groundwater
Elevation
(ftNGVD)
7/27-28/94

728.40
728.46
728,45

-
-

749.44
763.81

728,44
728.53
728.60
728.27
728.53

728.26
728.25

-
-

728,32
728.33

-
-

728.40
728.34

-

CKAS369(ii)



TABLE 4,7

SUMMARY OF GROUNDWATER ELEVATION DATA
FOUR COUNTY LANDFILL SITE

COUNTY, INDIANA

Page 4 of 8

Well
Location

P-34*C1
F-34*C2
F-34*C3
P-34*C4

Reference
Elevation i ̂
(ftNGVD) 2

797,57
796,17
795,90
796.30
796.31

NORTHEAST QUADRANT -
P-8A
P=29A

757.72
773,79

NORTHEAST QUADRANT -
MW-235
MW-285
MW-29B
P-7B
P-8B

759.78
775.59
773.41
770.89
756,92

NORTHEAST QUADRANT -
P-8C1
P-8C2
P-8C3
P-8C4
P-23C1
F-23C2
P-23C3
P-23C4
P-28C1
P-28C2
P-28C3

757.70
757.65
757.33
757.79
761.05
761.14
760.83
760.02
777.02
776.34
776.77

Total
Depth (ft BTOC) 3

132,12
99,64
128.59
151.65
192.87

STRATIGRAFHIC
22.64
16,05

Screen
Length (ft)

1,9
1,9
1.9
1.9
1.8

UNIT A
2,0
2,0

tlevation of
Screen Bottom

(ftNGVD)

665.5
696,5
667.3
644.7
603.4

735,1
757.7

Uepth to
Groundivater

(feet)
4/24-25/95

69.14
67.77
67.41
67.83
67.84

8,40
6.95

Groundwater
Elevation
(ftNGVD)
4/24-25/95

728.43
728.40
728.49
728.47
728.47

749,32
766.84

Depth to
Groundivater

(feet)
20/16/95

70.96
69.49
69.28
69.66
69,64

11.56
10.83

Groundivater
Elevation
(ftNGVD)
10/16/95

726,61
726,68
726,62
726,64
726,67

746.16
762.96

STRATIGRAFHIC UNIT B
41.30
60.84
54.32
50.68
49,80

STRATIGRAPHIC
81.62
114.98
135.43
175.12
80.73
120.98
140.30
179.20
87.06
124.02
137.70

5.1
5.0
5.0
5.0
4,4

UNITC
1.9
1.9
1.9
1.8
1.9
1.9
1.9
1.9
1.9
1.9
1.9

718.5
714.8
719.1
720,2
707.1

676.1
642.7
621.9
582.7
680.3
640.2
620.5
580.8
690.0
652.3
639.1

31.46
47,35
45,22
42,55
28,71

29.41
29.34
29.02
20.81
32.70
32.90
32.57
31.65
48.81
47.95
48.49

728,32
728,24
728,19
728,34
728.21

728.29
728.31
728.31
736,98
728,35
728,24
728,26
728,37
728.21
728,39
728.28

33,15
48,80
46.57
44.39
30.14

31.28
31,21
30,89
24,71
34,54
34,63
3423
33,51
50,32
49,79
50,25

726,63
726.79
726.84
726.50
726.78

726,42
726,44
726,44
733,08
726,51
726,51
726,60
726,51
726,70
726,55
726,52

CEA5369(ii)



TABLE 4.7

SUMMARY OF GROUNDWATER ELEVATION DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

rage 5 of 8

Wen
Location

P-28C4
P-29C2

Reference
Elevation 'V
(ftNGVD) 2

776,50
772,94

Total
Depth (ft BTOC) 3

189.16
117.20

SOUTHWEST QUADRANT - STRATIGRAPHIC
F-1A
P-2A
P-24A

787.68
777.04
788,27

SOUTHWEST QUADRANT -
MW-24B
P-l
P-2B
P-55

787,72
783.14
777.00
776.85

QUADRANT -
P=2C2
P-5C1
P-5C2
P-5C3
P-5C4
P-24C1
P-24C2
P-24C3
P-24C4

776.82
776.65
777.18
777.07
777.52
788.34
787.93
788.51
788.78

38.78
19.58
31,09

STRATIGRAPHIC
72.68
66.62
74.98
52.48

STRATIGRAPHIC
136.50
79.80
110.42
121.84
166.20
92.43
106.96
120.10
133.98

Screen
Length (ft)

2.0
1.9

UNIT A
2.0
2,1
1.8

UNITS
5.0
10.0
4.3
5.0

UNITC
2.0
1.9
1.9
1.9
1.9
2.Q
2.0
1.9
1.9

Elevation of
Screen Bottom

(ftNGVD)

587.3
655.7

748.9
757.5
757.2

715.0
716.5
702.0
724,4

64Q.3
696.9
666.8
655.2
611.3
695.9
681.0
668.4
654.8

Depth to
Groundivater

(feet)

20.95
43.44

23.59
3.72
17.42

57,70
53,02
47,06
47.11

46.98
46,98
47,61
47,41
NR

58,20
57.71
58,34
58.69

Groundwater
Elevation
(ftNGVD)
5/24-25/94

755,55
729,50

764.09
773.32
770.85

730,02
730,12
729.94
729.74

729,84
729.67
729,57
729.66

-
730,14
730,22
730,17
730,09

Depth to
Groundivater

(feet)
7/27-28/94

NR
44.58

27.05
4,13
23,91

58.98
54.39
48.38
48.45

48.24
48.22
48.81
NR
NR

59.41
58.97
NR
NR

Groundwater
Elevation
CftNGVD)
7/27-28/94

-
728.36

760.63
772.91
764.36

728.74
728.75
728.62
728,40

728.58
728.43
728.37

-
-

728.93
728.96

-
-

CRA 5369 (11)



TABLE 4=7

SUMMARY OF ELEVATION DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY. INDIANA

Page 6 of 8

Location

P-28C4
P-29C2

Reference
Elevation i^
(ftNGVD) 2

776.50
772.94

SOUTHWEST QUADRANT -
P-1A
P-2A
P-24A

787.68
777.04
788.27

QUADRANT -
MW-24B
P-l
P-2B
P-5B

787,72
783,14
777.00
776.85

SOUTHWEST QUADRANT -
P-2C2
P-5C1
P-5C2
P-5C3
P-SC4
P-24C1
P-24C2
P-24C3
P-24C4

776.82
776,65
777,18
777.07
777.52
788.34
787.93
788.51
788.78

Total
Depth (ft BTOC) 3

189,16
117,20

STRATTGRAFHIC
38.78
19.58
31.09

72,68
66.62
74.98
52.48

STRATIGRAFHIC
136.50
79,80
110.42
121.84
166.20
92.43
106.96
120.10
133.98

Screen
Length (ft)

2,0
1.9

UNIT A
2.0
2.1
1.8

UNITE
5.0
10.0
4.3
5.0

UNITC
2,0
1.9
1.9
1.9
1.9
2.0
2.0
1.9
1.9

Elevation of
Screen Bottom

(ftNGVD)

587.3
655.7

748.9
757.5
757,2

715.0
716.5
7Q2.Q
724.4

640,3
696.9
666.8
655.2
611.3
695.9
681.0
668.4
654.8

Depth to
Groundwater

(feet)
4/24-25/95

19.81
44.55

26,23
ME

12,32

59.14
54.36
47.84
48.52

47.83
48.28
48.74
48.61
49.11
59,37
58,92
59,57
59,83

Groundwater
Elevation
(ftNGVD)
4/24-25/95

756.69
728.39

761,45
-

775.95

728,58
728.78
729,16
728,33

728.99
728.37
728.44
728,46
728,41
728.97
729.01
728.94
728.95

uepth to
Groundwaier

(feet)
10/16795

22,96
46,38

31.62
5.88
29.46

60.83
56.22
49.45
50.23

49.45
49,99
50,57
50.24
50.57
61.24
60.81
61.41
61.68

Groundwater
Elevation
(ftNGVD)
20/26/95

753.54
726.56

756,06
771,16
758,81

726.89
726.92
727.55
726.62

727,37
726.66
726.61
726.83
726.95
727.10
727.12
727.10
727.10

CRA5369(II)



7Abi.fi 4.7 Page 7 of 8

SUMMARY OF GRQUNDWATER ELEVATION DATA
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Well
Location

Reference
Elevation
(ftNGVD)

Total
Depth (ft BTOC)

Screen
Length (ft)

Depth to
Elevation of Groundwatef

Screen Bottom (feet)
(ftNGVD) 5/24-25/94

SOUTHEAST QUADRANT - STRATIGRAPHIC UNIT A
P-25A 793.86 34.01 2.0 759,9 32,62

ijroundwater
Elevation
(ftNGVD)
5/24-25/94

761.24

Depth to
Groundtvater

(feet)
7/27-28/94

33.54

Groundzuater
Elevation
(ftNGVD)
7/27-28/94

760.32

QUADRANT -
MW-21S
MW=25B
MW-27B
P-4B

SOUTHEAST
MW-21L
MW-21M
P=4C1
P-4C2
P-4C3
P-25C2
P-27C1
P-27C2
P-27C3
P-27C4

778.01
793,81
779,74
792.24

QUADRANT -
777.01
777.37
791.80
791,79
791.78
794.86
780.42
780.11
780.10
781.96

UNIT B
59,70
74,00
56.26
73.16

STRATIGRAPHIC
212,00
97,53
87,60
135.01
157.26
124.54
82.22
110.42
131.10
174.10

15,0
5.0
4.2
4.4

UNITC
10,0
10,0
1.8
1.9
1.9
1.9
1.9
1.9
1.9
1.9

718.3
719.8
723.5
719.1

565,0
679.8
704.2
656.8
634.5
670,3
698,2
669,7
649,0
607,9

48.54
64.26
50.17
62,54

47.51
48.09
62.21
62.24
56,66
65,43
50.83
50,56
50,59
52,26

729.47
729,55
729,57
729,70

729.50
729.59
729.68
729,55
735,12
729.43
729.59
729.55
729.51
729.7Q

49,70
65,46
51,36
63-72

49.04
48,69
63,29
63,26
NR

66.45
52.07
51.75
NR
NR

728.31
728.35
728.38
728.52

727,97
728,68
728.51
728.53

-
728.41
728.35
728.36

-
-

CRA 5369(11)



TABLE 4,7 rage 8 of 8

SUMMARY OF GROUND-WATER ELEVATION7 DATA
FOUR COUNTY LANDFILL SITE

COUNTY, INDIANA

Well
Location

Reference
Elevation Total

Depth (ft
Screen

Length (ft)

SOUTHEAST QUADRANT - STRATIGRAFHIC UNIT A
P-25A 793,86 34,01 2,0

elevation of
Screen Bottom

(ftNGVD)

759,9

Depth to
Groundtvater

(feet)
4/24-25/95

28.28

Grc-undwater
Elevation
(ftNGVD)
4/24-25/95

765.58

Uepth to
Groundwater

(feet)

NR

Groundwater
Elevation
(ftNGVD)

10/16/95

SOUTHEAST -
MW-21S
MW-25B
MW-275
P-45

778,01
793.81
779.74
792.24

MW-21L
MW-21M
P-4C1
P-4C2
P-4C3
P-25C2
P-27C1
P-27C2
P=27C3
P-27C4

777,01

777,37
791.80
791.79
791.78
794.86
780,42
780,11
780.10
781.96

STRATIGRAPHIC UNIT B
59.70
74.00
56.26
73.16

212,00
97.53
87.60
135.01
157.26
124.54
82,22
110,42
131.10
174.10

15.0
5.0
4.2
4,4

UNITC
10.0
10.0
1.8
1.9
1.9
1,9
1,9
1,9
1.9
1.9

718.3
719.8
723,5
719,1

565.0
679.8
704.2
656.8
634.5
670,3
698,2
669.7
649.0
607.9

NR
65,53
51,33
63,71

NR
NR

63.27
63,25
57,89
66,42
52.02
51.71
51.71
53.70

-
728.28
728.41
728.53

-
-

728,53
728,54
733.89
728.44
728.40
728.40
728,39
728,26

51.47
68.26
53.19
65.55

50.51
50.84
65.13
65.10
59.85
67.28
53,87
53,51
53.56
55.06

726.54
725,55
726,55
726,69

726.50
726.53
726.67
726.69
731,93
727,58
726,55
726.60
726.54
726.90

Elevation of top of casing recorded during monitoring
well survey conducted during the Kl.
Elevation in feet as referenced to National Geodetic
Vertical Datum (NGVD),
(ft 5TOC) - Total depth (below top of casing) recorded
during monitoring well inspection activities conducted
during the RI.
NR -Not Recorded,

CEA 5369 (11)



TABLE 4.8

SUMMARY OF RESPONSE TEST DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Hydraulic Conductivity Results (ftls)
Location

P--4B

MW-24B

MW-29B

MW-31B

P-27C2

P-29C2

P-34*C3

P-24C4

Rising

4.1 x ICf6

8.8xlO"5

1.1 x 10"''

1.4xlO"5

5.6 x 10"5

2.6 x 1C)'5

1.9x10
r

1.6x10°

Falling

l .OxlO" 5

6.8 x 1C)"5

9.1 x 1C)"6

1.3 x 1C)"5

2.2 x 1C)"5

7.1x1.0"*

1.4 x HP
r

1.1.x 10 "J

Geometric Mean

6.4 x 1C)"6

7.7X10"5

l.OxlO"5

1.3xlO"5

3.6 x 10"5

1.4xlO'5

1.6x10
r

1.3 x 10""'

Geometric Mean - Unit B = 1.6 x 10 ft/s
Geometric Mean - Unit C = 3.2 x 10 "b ft/s

1 ft/s - feet per second

CRA 5369 (11)
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TABLE 4,9

SUMMARY OF MONITORING WELL AND ABANDONMENT
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA

Well
Location

MW-2

MW-3

MW=4

MW-5

MW-6

MW-20

MW=23S

Date
Conducted

09/02/94

09/02/94

08/30/94

08/30/94

09/01/94

08/31/94

08/31/94

Stick-Uv
(feet)

3,00

1,80

3.40

2.1Q

1.30

2.60

2.50

Depth to
Water

(feetBTOC) l

Dry

Dry

19.05

Dry

23.11

39.05

37.95

Total
Depth

22.95

38.65

21.15

36.55

55.40

52.00

49.67

Well
Diameter
(inches)

4

4

4

4

4

4

2

MW-23M 08/31/94 2.40 38.02 90.45

MW-23L

MW-24M

08/31/94

08/31/94

2.30

2.40

38.05

60,80

123,30

111.90

2

2

Method of Abandonment

Overclrllied 6=1/4" HSA to 30
feet and bentonite grouted.

Bentonite grouted.

Bentonite pouted.

Bentonite grouted.

Bentonite grouted.

Bentonite grouted.

Casing filled with bentonite
chips, overdriiied 3-1/2" mud
rotary to 26 feet and bentonite
grouted.

Casing filled with bentonite
chips. overdriUed 3-1/2" mud
rotary to 10 feet and bentonite
grouted.

Bentonite grouted.

Bentonite grouted.

CRA5369(li)
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4,9

OF PIEZOMETER ABANDONMENT
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Well
Location

MW-25

MW-27S

MW-27M

MW-28S

MW-28M

P-2

Date
Conducted

08/30/94

08/30/94

08/30/94

08/31/94

08/31/94

09/01/94

Stick-Up
(feet)'

2.50

2,10

2.50

1.20

1.80

1.30

Depth to
Water

(feetBTOC) l

62.41

51,31

51.95

47.85

52.22

NA

Total
Depth

(feetBTOC)

76.93

70.00

96.00

61.60

101.40

83.0

Well
Diameter
(inches)

2

2

2

2

2

I

P-4C4 08/30/94 NA 59.30 153.90

Method of Abandonment

Bentoniie grouted.

Bentonite grouted.

Bentonite grouted.

Bentonite grouted,

Bentonite grouted.

Overdrilled 3-1/2" mud rotary
to 83 feet and bentonite grouted

Bentonite grouted.

1 BTOC - below top of casing

CRA 5369 (11)



TABLE 5.1

Element

Aluminum (percent)
Arsenic
Barium
Beryllium
Cadmium
Calcium (percent)
Chromium
Cobalt
Copper
Iron (percent)
Lead
Magnesium (percent)
Manganese
Mercury
Nickel
Potassium (percent)
Selenium
Sodium (percent)
Thallium
Vanadium
Zinc

COMPARISON OF ON-SITE SEDIMENT DATA WITH
PUBLISHED BACKGROUND LEVELS

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Observed
Range (ppm)

0,7 - >10
<0.1 - 73
10 -1,300

<:1 - 7
0.01 - 7 2

0.01 - 28
1 -1,000
<0.3 - 70
<:i. - 700

0.01 - >10
<10 - 300
0.005 - 5

<:2 - 7,000
0.01 - 3.4
<5 - 700

0.005 -3.7
<0.1 - 3.9
<0.05 - 5

<7-300
<5 - 2,900

Arithmetic Meant (ppm)
of Background

5.7
7.4
420
0.85

....
0.63
52
9.2
22
2.5
17

0.46
6*0
0.12
18
....

0,45
0.78

....
66
52

Detected
Range (ppm)

0.41 - 1,3
2.8 - 6.5
20 - 41

ND(0.50) - 0.79
ND(2.5) - ND(5.0)

2,1 - 5.2
8.8 - 28
4.3 - 10

12-27
0.87 - 2.3

10-30
1.1-2.4

150 - 400
ND

12R - 41
0.094 - 0.37

ND
0.0071 - 0.01.7

ND
8,9 - 22
70 - 150

Source: Shacklette, H.T. and Boerngen, J.G., ""Elemental Concentrations in Soil, and
Other Surficial Ma.teri.aLs of the Conterminous United States" (IJSGS Proifessional.
Paper 1270,1984) unless otherwise noted.
Source: "Reclamation, and Redevelopment of Contanunated Land - Volume I,, U. S. Case Studies'"
EPA/600/2-86/066 (August 1986)
ND(0.50) - not detected at the reporting limit noted, in parentheses
ND - not detected

CRAS369(11)



TABLE 5.2

SUMMARY OF AMBIENT WATER AND SEDIMENT QUALITY CRITERIA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

AWQC FOR FRESHWATER PROTECTION SEDIMENT

INDIANA '

PARAMETER

VOCs
Acetone
Butanone, 2-
Carbon Disulfide
Dichlorome thane
4-Methyl-2-Pentanone
Toluene

SVOCs
Butylbenzyl Phthalate

METALS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodiium
Thallium
Vanadium
Zinc
Cyanide

ACUTE
(mg/L)

...

...

...

...

...

...

...

...

0,36"
...

0.009 6

...
3.064" 6

...

0,034 6
,..

0.197 6
...
..

0.01)24
2J549 l5'

..
0.13
0.007 6

...

...

...
0.21 6

...

CHRONIC
(mg/D

...

...

....

...

...

....

...

...

0.19*
...

0.002 6
«

0.365" 6
— ,

0.021 6
_.,

0.008 6

...

...
0.000012

0.283 6

...
0.035

...

...

...

...
0.191 6

....

FEDERAL
ACUTE
(mg/L)

...

...

iis
17.5 5

0,94 5

..
0.088 5
0.36 5
...

0.13 8
0.0039 5

..

..

...
0.009 5

..,

0.082 5

...
0.082 5
0.0024 5

1.45
...
...

0.00092 5

...
1.48
...

0.12 8
0.022 5

CHRONIC
(mg/L)

...

...

...

...

...

...

0.003 8

...
0.03 5
0.19 5
...

0.0053 8
0.0011 5

...

...

....
0.0065 5

15
0.0032 5

....
Ci.0032 5

0.000012 5
0.16 5

...

...

...

...
0.04 8

...
0.11 8

0.0052 5

NOAA2

ER-L
(mg/kg)

...

...

...

...

...
""

...

...
2
33
....

5
...
80
...

70
....

35
...
..

0.15
30
-
..
1
...
..
...

120
...

ER-M

-
--
-
-
-
...

...

...
25
85
™.

9
....

145
....

390
...

110
...
...
1.3
50
...

2.2
..
-
-

270
-

BIOCONCENTRATION
ONTARIO 3 FACTOR4

LEL

....

....

....

....

...

....

...

...

6
...

0.6
...
26
...

16
2%
31
...

460
0.2
16
...
...

o.s'r
....
....
....

120
....

SEL
(mg/kg)

..

..
-
..
...
...

...

...

33
...

10
...

110
....

110
4%
250
...

1100
2
75
....
....

0.5 7

...

...

...
820
...

(L/kg)

...

...
0
5
....

10.7

...

...
1

44
...

19
81
...
...
...

200
...

49
...
...

5SOO
47
...
16

3080
...
....
....
47
...

NOTES:

* == Not Available
ER-L == Effects Range-Low; a concenlbration. at the low end of reported concentrations in which biological effects have been observed.
ER-M == Effects Range-Moderate; a concentration approximately midway in the range of reported concentrations associated

with biological effects.
* == Value taken from Arsenic (III).
*" = Value taken from Chromium (IH).

1 Water Pollution Control Board,, Title 327IAC 2-1-6, Minimum Surface Water Quality Standards, November 9,1993.
2 The Potential for Biological Effects of Sediment-Sorbed Contaminants. Tested in the National Status and Trends Program,

NOAA Technical Memorandum NOS OMA 52, National Oceanic and .Atmospheric Administration, August 1991.
3 MOEE Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario, August 1993,
4 EPA Superfund Public Health Evaluation Manual, US. Environmental Protection Agency, Washington D.C.,

EPA/540/1-86/060, October 1986.
5 IRIS-ETA Integrated Risk Information System Database,, July 1994.
6 Inorganic water quality ariteria is hardness dependent Since no hardness analysis was performed, the following equation was used to calculate a hardness

value; (Hardness(mg/L) = 25(Ca) + 4.1(Mg}]. Hardness mean, value was determined for the enlire site and used as the guidance value.
1 Additional parameters from Open Wafer Disposal GuidleUneii taken from (3).
8 USEPA Quality Criteria for Water, 1986, EPA 440/5-B6-001 May 86 51, Federal Register 436(5, Update Sept. 1987.
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TABLE 5.3

Element

Aluminum (percent)
Arsenic
Barium
Beryllium
Cadmium
Calcium (percent)
Chromium
Cobalt
Copper
Iron (percent)
Lead
Magnesium (percent)
Manganese
Mercury
Nickel '
Potassium (percent)
Selenium
Sodium (percent)
Thallium
Vanadium
Zinc

COMPARISON OF OFF-SITE SEDIMENT DATA WITH
PUBLISHED BACKGROUND LEVELS 1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Observed Background
Range (ppm)

0.7->10
<0.1 - 73
10 -1,300

<:i - 7
0.01 - >7 3

0.01 - 28
1 -1,000
<0.3 - 70
<1 - 700

0.01 - >10
<10- 300
0.006 - 5
<2 - 7,000
0.01 - 3.4
<5 - 700

0.005 - 3.7
<(). 1-3.9
<0.05 - 5

<7- 300
<5 - 2,900

Arithmetic Mean (ppm)
of Background

5.7
7.4
420
0,85

0,63
52
9.2
22
2.5
17

0.46
640
0.12
18
....

0.45
0.78

66
52

Detected
Range (ppm)

0.1 - 1.5
0.6 - 7.3
16 - 67

ND(0.50) 2 - 0.79
ND(0.50) - 1.3

0.076 - 3.9
3 - 28

ND(l.O) - 9.8
2 - 28

1.3 - 24
6.5 •• 36

0.02-1.3
36 - 1,600

ND(0.05) - ND(0.12)
1.8 - 27

0.014 - 0.29
ND(0.5) - 0.74
0.0024 - 0.025
1.1 - ND(2.0)

1.8 - 26
19 - 170

•L Source: Shacklette, H.T. and. Boemgen, J.G., "Elemental Concentrations in. Soil and
Other Surfidal Materials of the Conterminous United States" (USGS Professional
Paper 1270,1984) unless otherwise noted

'-• ND(0.50) - not detected at the reporting limit noted in parentheses
3 Source: "Reclamation and Redevelopment of Contaminated Land - Volume I, U. S. Case Studies"

EPA/600/2-86/066 (August 1986).
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5,4

Su-n-nary of Detected VOCs in Groundwater
Foar County Landfill Site
Fulton Connty. Indiana

Page 1
Da:e Primed: January 3i, 1956

Lscsiisn:

Osis Ssmpied:

Fsrsmeiers

Voisiiis Qnssr.sc Cs.ixioa.ias

1 . 1 .2.2-TETRACHLOROETHANE
: t 2-TRjCHLOROETHANE
! . 1-DICHLORQETHANE
i .2-DICHLOROETHANE
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
CARBON TETRACHLGRiDE
CHLORQETHANE
CHLOROFORM
CIS-1.2-D1CHLOROETHENE
DICHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL!

Uniis

»g/L
ug/L
ug/L
ug/L
ua/L
ug/L
us/L
"g/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

MW_26 MW-26 MW-29B MW-33B MW=33B F-i r-2A
GW_WP.066 GVv-vvP-OoS GW=WP-023 GW-WP-074 GW-WP-G76 GW-wIM)88 GW-WP-Q54

(v;/na;ai nh/OS/Qi 06/03/94 06/08/94 06/OS/94 06/15/94 06/07/94
Dupi. . Dupi.

11 " " ". - - 180GQ J
6.!
2.0 3,4 J o.i I - 630000 J

~ \\ - - - 20000 J
210 J 35 33

750000 J

9.7
1.4 I - - 180000 J

7 -- - -- - 21000 J
2,7 J 3,8 J - - " - ^00 1

32000 J

F-2A
GW-WP-056

06/07/94
Dupl,

11000 J

380000 J

520000 J

120000 J

210000 J
5100 J

20000 j
ug/L
ug/L
ug/L
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5,4

Summary of Detected VOCs in Ground-water
Four County Landfill Site
Fulton County. Indiana

Page 2
Dais Printed: January 3!, 1996

Location:
SsnaisiB,;

Dais Sampled:

P-2B
GW-WP-079

06/08/94

P-2B OIL
GW-WP-079

06/08/94

P-2C2
GW-WP-081

06/08/94

P-2C2 OIL
OW-WP-GS1

06/08/94 lO/!9/95

P-5C3
GW-SC-040

10/18/95

P-8C3
GW-SC-028

10/17/95

P-8C4
GW-SC-3Q

10/19/95

Faraineters Units

y'sisiss O.-usnic Compounds

1. i .2.2-TETRACHLOROETHANE
!, 1,2-TRICHLOROETHANE
1.1 -DICHLOROETHANE
i .2-DiCHLOROETHANE
2-BUTANONE
4-METHYL-2-FENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
CARBON TETRACHLORIDE
CHLQRQETHANE
CHLOROFORM
CIS-1,2-DICHLOEOETHENE
DICHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

ug/L
ug/L
ug/L
UE/L

ug/L
UH/L
ug/L
ug/L
lie/L
ug/L
ug/L
ug/L
»s/L
ug/L
ug/L
iig/L
ui/L
ug/L

i.7

230 J

390 J

6.8

13
3.0
11 J

1.4

120

190

5.1 J

2000 J

600 J

20 J
i.5 I
63 J

6.4 j
23 J
25 J

6.4 J
1,3 J

1300 J

1900 J

2.2

1.3 1.4 1.2 J
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5,4

Summary of Detected VOCs in GrQ«nd«ater
Four County Landfill Site
Fulton County,

Page 3
Date Printed: January 31, 1996

Lacsasn:
Sssnpisi,u,:

Fsrsnssters Uniis

P-8C4
GW-SC-32

10/19/95

P-10
GW-WP-084

06/08/94

?=11A
QW-WP-089

06/09/94

F-i2A
GW-WF-082

06/08/94

P-12A OIL
GW-WP-082

06/08/94

P-13A
GW-WP-080

06/08/94

F-13A DIL
GW-WP-080

06/08/94

F-14A
GW-WP-064

06/07/94

Dupi.

Vaisisg Ofassic Conssunds

I. \ .2.2-TETRACHLOROETHANE
i. i .2-TMCHLOROETHANE
1,1 -DICHLOROETHANE
i .2-DICHLOROETHANE
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLQROMETHANE
CARBON TETRACHLORIDE
CHLORQETHANE
CHLOROFORM
CIS-1,2-DICHLOROETHENE
DICHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL!

ug/L
ug/L
ug/L

ua/L
ug/L
u£/L
ug/L
ug/L
us/L
ug/L
iig/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

1.1 J

54000

30000

21000Q

41000

7600
9100

140

8.7

6,8

1800

49000

52000

--

53000 J

7800
2600

1600 J

44000 J

47000 J

-

51000 J

8200 J
i900 J

10000

660000 J

140000
200000 J

59000

160000

180000

11000 J

630000 J

180000 J
i9QOOO J

60000 J

150000 J

190000 J

-

--

—

63000 J

8000 J

;;
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5,4

Suminary of Detected VOCs in Groundwater
Four County Landfill Site
Fulton County,

Page 4
Date Printed: January 3i, 1996

Location:
SsmsisiS.:

P-24C2
GW-WP-063

06/06/94

P-24C3
GW-SC-47

•0/19/95

F-25A
GW-WF-009

06/01/94

P-26A
GW-WP-070

06/08/94

P-26A DIL
GW-WP-070

06/08/94

P-28A
GW-WP-114

06/01/9!

P-29A
GW-WP-021

06/03/94

P-30C3
GW-SC-027

10/17/95

Ptnmeters Units

y'oisiss Gissn'x Csmssunss

\. 1 .2.2-TETRACHLQROETHANE
i i 2-TRICHLOROETHANE
1.1 -DICHLQROETHANE
i .2-DICHLQROETHANE
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
CARBON TETRACHLOR1DE
CHLOROETHANE
CHLOROFORM
CIS-1,2-DICHLOROETHENE
DiCHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TRiCHLOROETHENE
VINYL CHLORIDE
XYLENES(TOTAL!

ug/L
ua/L
ug/L
ug/L
U2/L

ug/L
UK/L
ag/L
ug/L
us/L
ug/L
ug/L
ug/L
ug/L
us/L
ug/L
ug/L

28 74

1,6

5,8

7100

4900

1800

3000

850

10000 J

7000 J

30
12

1.2

7.4

1.1 J

ug/L
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5,4

Summary of Detected VOCs in Groundwater
Four County Site
Fulton County,

Page 5
Date Printed: January 3i, ;996

Locsiisr.:
Ssmpisi.0.:
Bs!s Ssawiss;

Parameters

P-30C3
GW-SC-029

•0/J7/95
Dupl.

P-31A
GW-SC-G14

04/27/95

F-31C1
GW-WP-067

06/07/94

P=3iCi
GW-SC-004

04/25/95

P-31C2
GW-WP-077

06/QS/94

P-3IC2
GW-SC-022

04/28/95

P-31C3
GW-SC-021

04/27/95

P-31C4
GW-SC-020

04/27/95

Units

vsisim Orssnic Csmsssunds

i. i .2.2-TETRACHLOROETHANE
1,! ,2-TRICHLOROETHANE
i. i-DICHLOROETHANE
1,2-DICHLOROETHANE
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROFORM
CIS-1.2-DICHLQROETHENE
DICHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES fTOTALs

ug/L
»g/L
UJE/L
ug/L
lig/L
ug/L
ug/L
ug/L
\ss!L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

6.0 J

16 J
100 170 360 1.7 J

1.0

1.0
i,i J

i.2

1.3

1.0

1.0

2,4
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5,4

Susnn-ary of VOCs in Groundwater
Four County Landfill Site
Fulton County, Indiana

"sge 6
Date Printed: January 31, 1996

Lscsiio.i;

Dsls Ssmplsd;

P-32A P-33A F-33ADIL P-34*A RBLK(MW-28B) RBLK(MW-31B) RBLK(MW-33B) RBLK(P^CI)
GW-SC-009 GW-WP-078 GW-WP-078 GW-SC-012 GW-WP-018 GW-WP-Q50 GW-WP-072 GW-WP-002

04/26/95 06/08/94 06/08/94 04/26/95 06/02/94 06/06/94 06/08/94 06/01/94

Parameters Units

Volatile Organic Ceim-guna's

1 ! .2.2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
i. i -DICHLOROETHANE
1,2-DICHLOROETHANE
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROFORM
CIS-i .2-DICHLQRQETHENE
DICHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TEICHLOROETHENE
VINYL CHLORIDE
XYLENES fTOTALi

ug/L

UE/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
iig/L
ug/L
ug/L
ug/L
ug/L

SiB/L
ug/L
ug/L
ue/L

9 J
170 j

7100 J

260 J

5500 J

2700 J

170 J
440 J

1! J
v J

10

420 J
86

57000 J
16

240 J

1.0
450 J
26

1.2
1.3

!10000 J 290 J

1.0 1.2 1.2 1.2
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5.4

of Detected VOCs in Groimdwater
Four County Landfill Site
Fulton County,

Page 7
Date Primed: January 31, 1996

Locsl/on:
!.D.:

Dsis Sampled:

RBLK(P=24C2)
GW-SC-015

04/26/95

RBLK(P-27C4)
W-SC-51
10/19/95

RBLK(P-29A)
GW-WP-OI9

06/03/94

RBLK(?-34*C4)
W-SC-033

10/18/95

TBLK
GW-WP-060

06/07/94

TBLK
GW-WP-083

04/26/95

TBLK
W-1C-031
10/19/95

TBLK
W-1C-031
10/20/95

Paramttets Units

Vels-lis On-snic C-Qms-gunds

1,1,2,2-TETRACHLOROETHANE
1.1.2-TRICHLOROETHANE
i. i -DICHLOROETHANE
! ,2-DICHLOROETHANE
2-BUTANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROFORM
CIS-i .2-DICKLQROETHENE
DICHLOROMETHANE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

ug/L
iig/L
ug/L
ug/L
ug/L
ug/L
iig/L
iig/L
ug/L
sig/L
ug/L
ug/L
ug/L
ug/L

2.5 J

3.3

1.5

i.i

1.9

1.1

1.2

1.0 1.1 1,0 i.i

ua/L
ug/L
ug/L
ug/L

6.3 J
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Table 5.5
Comparison of TAL Metals Detections in Groundwater

With USEPA Drinking Water Regulations
Four County Landfill Site
Fulton county.

Page i (=)
Date Frinicu: January 3i, 1996

Location:
SsissisiJ).:
Oats Ssmpisd:

Parameters

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY'
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM, DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVED
CADMIUMCADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT
COBALT, DISSOLVED
COPPER
COPPER, DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

Units

mg/L
rng/L
mg/L
rng/L
rng/L

rng/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
nig/L
mg/L
rng/L
mg/L
mg/L
mg/L
rag/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
rng/L
rng/L
rng/L
mg/L
rng/L
mg/L

MCL

,2
.2

,006
..

.05

2

.004

.004
,005
.005

~
..
.1
.i
—
-_

1,3
1.3
.3
.3

.015
,015

—

.05

.05
.002
.002

,1
.1
_

„

,05
.OS

,1
.1
„
„

.002

.002

MW-8
GW-WP-087

06/OS/94

ND(0,050)
NDiO.GSG)
ND(0,030)
NDiO.030)

NDfO.0050!
ND(0,0050)

0.11
O.ii

NDiO.0050)
NDfO.OOSO!
ND(0,0050)
NDiO.OOSO)

S3
84

NDiO.OIO)
NDfO.OiO!
NDiO.010)
NDiO.OIO)
ND(0,020)

. . . . . . . . ND(P,020>.
::;:::::::::;:;i:::::::;:x-x::;3:̂i-iisispsiiiip

Nbfb.bb3b!
ND(0,0030)

28
*)C

0.044
0.044

NDiO.00050)
NDiO.00050!

ND(O.OIO)
NDiO.010)

1,1
1.0

NDiO.OOSO)
NDiO.OOSO)

ND(O.OIO)
NDiO.OIO)

4.3
4.3

NDfO.OiO!
NDiO.010)

MW-20
GW-WP-055

06/06/94

* » »:vX-; •:•:•:•:•;•:•:•:•:•:•:•:•:•; -M-j-ii •:•*•:•:•:•
UJWi¥>K««¥SWSxt»it™
UJ NDiO:050)

NDfO.030!
NDiO.030)

0.018
ND(0,0050)

0.11 R
0.04S

ND(0,0050)
NDiO.0050)
NDfO.OGSO)
NDiO.0050)

120
SB

0.080
NDfO.OIO!
ND(0,010)
NDiO.OIO)
ND(0.020)
NDiO.020)
|
:| 0,088

0.012
ND(0,0030)

49
34

wmmmmim
NDiO,00020)
NDiO.00020)

0,069
NDiO.OIO)

3.7
2.0

NDfO.0050)
NDiO.OOSO)

NDfO.OiO)
NDiO.OIO)

J 5.9
5.9

NDfO.OiO!
NDiO.OIO)

MW-21L
GW-WP-025

06/03/94

iggigg^gp^p:
ND-aOSO)
ND(0,030)

0.0062
0.0082

0,16
0.15

NDfO.0050!
NDiO.OOSO)
NDfO.0050)
ND(0,0050)

84
77

0,018
NDiO.OIO)
NDfO.OiO)
NDiO.OIO)
NDfO.020)
NDiO,020)iiiillilli

"""NDiSffioT"
0.0035

31
28

ND(0.00020)
NDiO.00050)

0.021
NDiO.OIO)

i.6
1.2

NDfO.0050)
NDiO.OOSO)

NDfO.OIO)
NDiO.OIO)

5.8
5,6

NDiO.OIO)
NDfO.QIO)

MW-21M
GW-WP-003

06/01/94

SiffiiSSSSiSSiffixSHSSOTffiWsxaHfiXiXKiSWxJ
ND(0;056) '
NDiO.030)
NDfO.030)

NDiO.0050)
NDfO.OOSO)

0,055
0,055

NDfO.OOSO)
NDiO.OOSO)
NDiU.0050)
NDfO.0050!

81
81

NDfO.OiO)
NDiO.010)
NDfO.OiO)
NDiO.OIO)
NDiQ.Q2Q)

. . . . . . . ND(p.p2p)....
x--v::j:^:j:j:^>:j:x:x'^;V::v

llll^liplslsl;
SSi&SS&S^BfliJSiS';}
""""NDfOJOOSoT "

28
28

;:;;;:;llllll;ffi||6;|;
NDfCvOObsbV
NDiO.00050)

NDfO.OiQ)
NDiO.OIO)

1.1
0,98

NDiO.0050!
NDiO.OOSO)

NDiO.OIO)
ND(0,0!0)

2.9
2,6

NDiO.OIO)
NDfO.OiO)

MW-21M
GW-WP-005

06/01/94
Dupl.

NDiO.OSO) Ui?
NDfO.050)
NDiO.030)
NDfO.030!

NDfO.0050^
NDiO.OOSO)

0.055
0,055

NDiO.0050)
NDfO.0050)
NDiO.0050)
NDfO.OOSO!

80
80

NDfO.OiO!
NDiO.OIO)
NDiO.010!
NDiO.OIO)
NDiO.020)
ND(p.p2Q)

xoiSSx^x^x1^:^:1:^^:^ :::l::::l?;*s?H?iSS;:;s;:|;|:
'OW53'i

NDiO.0030)
27
28

:i;1
NDfabbbsb)
ND{0,00050)

NDiO.010)
NDfO.OiO)

1.1
1.0

NDiO.0050)
NDfO.OOSO!

NDiO.010)
NDfO.OiO)

2.9
2.6

NDiO.OlO)
NDiO.OIO)

Mw-21S
GW-WP-013

06/02/94

::::::::::::::::::::::::::::::::::¥i:;iji;x::::iBjsgBBtsaSSiaRss.
'" Nbib'ibsor

ND(0,030)
NDiO.030)

NDfO.OOSO)
NDiO.OOSO)

0.036
0.032

NDiO.OOSO)
NDfO.OOSO)
ND(O.OOSO)
NDiO.OOSO)

100
100

0.015
NDfO.OiO)
NDiu.OiO)
NDfO.OiO)
ND(0,020)
NDiO.020!

0.098 J
ND(0.0030)
NDiO.0030)

77
77

NDiO.00050)
NDiO.00050)

0.024
0.016

2,3
2.0

ND(0,0050)
NDiO.OOSO)

NDfO.OIO)
NDiO.010!

8,4
8.4

NDiO.OIO)
NDiO.OIO)

MW-21S
GW-WF-015

06/02/94
Dupi.

NDiO:050)
NDfO.030)
NDiO.030)

NDiO.OQSQ)
ND(0,0050)

0.036
0.032

ND(O.OOSO)
NDiO.0050!
NDfO.0050)
NDiO.OOSO)

100
98

0.017
NDfO.OiQ!
NDiO.OIO)
NDiO.OlO)
ND(0,020)
NDiQ.020)x.;.:-x-:.:-:=:=:=;=:=:-:;:=:=:=:-;-:=:i:-:-i^:-:-:-

:":":"::;::"-:-:-:::::"'. i :-:-:":":::"-:-:-:l:;-i=:-: ::0:13 j
0.0052

NDiO,0030)
77
77

|;|:|||;|;;;;̂ 3|i
NuiO.00050)
NDfO.00050)

0,030
O.Qi4

2.3
1.8

NDiO.OOSO)
NDiO.OOSO)

NDfO.OIO)
NDiO.010!

8,2
8.0

NDiO.OIO)
NDiO.OIO)

J:\DBASEGRP\CHEM\SOOCW3WVftble 5,5 Eiceedance



Table 5,5
Comparison of TAL Metals in Groundwater

With USEPA Drinking Water Regulations
Four County Landfill Site
Fulton county, Indiana

Page i (b)
Date Printed: January 3i, 1996

Lacs-ion:
Ssmsis I.D.:
Dste Ssmpisd:

Fsismsisrs

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC. DISSOLVED

Units

mg/L
rrig/L
mg./L
irrg/L

MCL

MW-8
GW-WP-OS7

06/08/94

MW-20
GW-WP-055

06/06/94

Mw-2iL
OW-WP-025

06/03/94

MW-21M
OW-WF-003

06/01/94

ND(O.OIO) ND(O.OIO) ND(O.OIO)
NDsO.OiO) NDiO.OIO) NDfO.OiO)

5 2,5 0,070 R 0,084
5 1.9 NDC0.020! 0.034

MW-21M
GW-WP-005

06/QI/94
Dupi.

MW-21S

GW-WP-013
06/02/94

MW-21S
GW-WP-015

06/02/94
Dupl.

NDfO.OiO^ NDiO.OiO) ND(O.OIO)
ND(O.OIO) NDCO.OIO) ND(0,0!0) NDfO.OiO)

0.040 J 0.020 J 0.040 J 0.032 J
ND(0,020) ND(0,020) ND(0,020) ND(0.020)
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5,5
Comparison of TAL Detections in Ground-water

With USEFA Drinking Water
Four County Landfill Site
Fulton county, Indiana

Page 2 (a)
Date Printed: January 31, 1996

Lossiisn:
SsnsisiJ).:
Lists Ssasisa:

Fsfsinsisis

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM, DISSOLVED
BERYLLIUM
BESYLLIUM. DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT
COBALT DISSOLVED
COPPER
COPPER. DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM, DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL. DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM, DISSOLVED

Units

rng/L
mg/L
rng/L
rag/L
mg/L
mg/L
ITig/L
mg/L
rng/L
rng/L
mg/L
rag/L
mg/L

sng/L
mg/L
rag/L
mg/L
mg/L
mg/L
rng/L
iiig/L
mg/L
mg/L
rag/L
mg/L
mg/L
rngfL
mg/L

rng/L
ilSg/L
mg/L
mg/L
mg/L
mg/L
rng/L
rag/L
rng/L
mg/L
rng/L
mg/L

MCL

,2
.2

.006

.05

2

,004
.004
,005
.005

.1

1,3
1.3
.3
.3

.015
,015

.05

.05
,002
.002

.1

.1

,05
.05
.i
.1

.002

.002

MW-23B
GW-WP-026

06/03/94

NDfO.050)
ND(0.030)

. . . . . . . . N.P(0.030)....

tiioiT"
0.17
0.11

ND(0,0050)
NDiO.OOSO)
NDfO.0050)
ND(0,0050)

270
120

0.068
NDfO.010^

0.022
NDfO.QlQ)

0,027

•i^-SSiiiKSSiii-Rsfilx:
mmmmmm:

0,014
99
23

NDfbTbOoW
NDiO.00050!

0.056
NDiO.OlOS

7,4
2.3

NDfO.OOSO)
NDiO.OOSO)

NDfO.010)
NDiO.GlO)

9.8
9,2

NDiO.010)
ND(O.OIO)

MW-24B
GW-WP-048

06/06/94

NDiO:050)
NDfO.030}
ND(0,030)

0.025
0.0097

0.14 R
0.076

NDfQ.0050}
NDiO.OOSO)
NDiQ.0050)
ND(0,0050)

•60
7s

0.07S
NDfO.OiO)
ND(0,010)
NDfO.OiO)

0.024
NDiO.020)

mmrnmtmmmmmmmm
73
32

0.038
NDfO.00020)
NDiO.00020)

0.059
NDiO.OlO)

5,4
1.1

NDfO.0050-!
'0.0069

NDfO.010!
NDiO.OlO)

5.6
5,1

NDiO.010!
NDfO.OlOs

MW-25B
GW-WP-007

06/01/94

NDfO.050)
NDiO.050)
NDfO.030)
NDfO.030)

0.029
NDfO.0050)

O.i6
0.041

NDfO.0050)
NDiO.OOSO)
NDfO.0050)

NDfO.0051!
370

85

NDfO.010)
0,032

NDiO.OlO)
0.050

NDiO,040)

NDi'0.0030)
190
52mmmmmm

'"NDfb'.'ooosm""
NDiO.00050)

NDiO.OlO)
11

2.2
NDfO.0050)
NDiO.OOSO)

NDfO.010)
NDiO.OlO)

6.5
6.2

NDiO.OlO)
NDfO.OiO)

MW-26
GW-WP-066

06/08/94

'-•
NDfO.050}

NDiO.30)
NDfO.030}

0,012 J
NDiO.0050)

0.12
0.059

NDfO.0050)
NDfO.0050)
NDiO.0050)
NDfO.0050)

210
120

0,057 J
NDiO.OlO)

0.012 i
NDiO.OlO)

0.020 J
ND(0,020)mmmmmm

0.30mmmmmm
NDfO.0050)

86
44

:•>:•: •:•:•:•:•:•:•:•:•:•:•:• :•:•:•:•££• :•=•:•?{-:-:-:•:s;ss:B;sBSisŝ ;i«:s;
NDC0.00050)
NDiO.OOOSO)

0.058
ND(O.OIO)

6.1
1,3

NDfO.OOSO)
ND(0,OOSO)

NDiO.OlO)
NDfO.010)

5.0
5.0

NDiO.OlO)
NDfO.010)

MW-26
GW-WP-068

06/08/94
Dupl.

:-:-:-:-:-:-:-i-:>-:-M=:-Mv :=:=:•:•: =iSR -;-"*f -!

ND(0.30)
NDfO.030)

0.n«S7 j
NDiO.OOSO)

0.11
0.059

NDiO.0050)
NDfO.0050)
NDiO.OOSO)
NDfO.OOSO)

170
120

0.040 J
NDiO.OlO)
NDfO.010) UJ
NDiO.010)
NDiO.020) UJ
NDfO.020)

0 27
i

...................... ._...

45

NDiO.00050)
NDfO.OOOSO)

0.049
NDfO.010}

5.0
1,3

NDiO.0050)
NDfO.0050!

NDiO.OlO)
NDfO.010)

4.2
4.2

NDfO.OiO}
NDiO.OlO)

Mw-27B
GW-WP-010

06/01/94

mmmmmSm
ND(0!030)NpiO.pap)

"~""6".4i
0.048

NDiO.0050)
NDfO.OOSO)
ND(0,OOSO)
NDiQ.0050)

2000
88

0.095
NDfO.010)

0.066
NDfO.OiO)

0.15
NDf 0.020)

NDiO.025)

NDiO.0030)
550
42

0.019
NDiO.OOOSO)
NDfO.OOOSO)

NDfO.OiO}
14

1.3
NDiO.OOSO)
NDfO.0050)

NDiO.010)
NDfO.010)

16
13

NDfO.OiO}
NDiO.OlO)

MW-28B
GW-WP-020

06/02/94

NDi6:050)
NDfO.030}
ND(0,030)

0.032
NDfO.OOSO)

0.19
0.037

NDfoioOSO)
NDiO.0050)

380
86

0.10
NDfO,010)

0.049
NDfO.OiO)

0,080
ND(0.020)iiiitiiii!
NDiO.025)

NDiO.OOSO)
180
35

NDiO:d6020)
NDfO.OOOSO}

NDfO.OiO)
15
1.6

NDiO.0050)
NDfO.0050)

NDiO.OlO)
NDfO.OiO)

12
12

NDfO.OiO)
NDiO.OlO)
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i able 5,5 page 2 (to
Comparison of TAL Metals Detections in Ground«'ater Date Primed: January 31 ,1996

With USEPA Drinking Water Regulations
Four County Landfill Site
Fulton county, Indiana

iocsiian: MW-23B MW-24B MW-25B MW-26 MW-26 MW-27B MW-28B
SsmpieLD,; GW-WP-026 GW-WP-048 GW-WP-007 GW-WP-066 GW-WP-G6S GW-WP-G1G GW-WP-020

06/03/94 06/06/94 06/01/94 06/03/94 06/08/94 06/01/94 06/02/94
Dupl.

Units MCL

VANADIUM mg/L -- 0.032 0.023 0.055 0.023 0.019 0,1! 0.078
VANADIUM. DISSOLVED me.lL - NDsO.OlO) NDfO.OiO} NDsO.OiO) NDsO.OiO'i NDiO.OiO) NDCO.OiO) NDiO.010)
ZINC mg/L 5 0.20 R 0.20 0.29 J 0.18 0,15 0,57 J 0,42
ZINC, DISSOLVED i»g/L 5 ND(0.020) ND(0.020) 0.020 0.021 0.021 ND(0.020) ND(0.020)

J:\OBASEGRF\CHEMASOOO\S3mTlble S.5 Escttdance



Table 5^5
Coiiiparisor: of TAL Metals Detections in Ground-water

With USEPA Wate^Regulations
Four County Landfill Site
Fulton county. Indiana

Page 3 (a)
Da!e Printed: January 3i, 1996

Location:
San-pisLD,:

psrsmeigrs

ALUMINUM
ALUMINUM, DISSOLVED
ANTIMONY
ANTIMONY, DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT. DISSOLVED
COFFER
COPPER, DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L'

MCi

.2

.2
.006

,05

2

.004
,004
.005
.005

.1

.1

1.3
1.3

,3
.3

.015

.015

.05
,05

.002

.002
.1
.1

.05

.05
.1
.1

.002

.002

MW-29B
GW-WP-023

06/03/94

............................

NDfO.030)
NDiO.030)

NDfO.OOSO)
O.iO

0.062
NDfO.0050)
ND(0.0050)
NDfO.0050)
NDi'0.0050)

160
120

0.048
NDCO.OIO)

0.015
NDfO.010)
NDfO.020)
NDi'0.020)

'0:25 R

0.0043
71
46

;• -SSiKSsiSSstasK K

NDfo'oOOSO)
0.048

NDfO.OIO)
6.1
2.1

NDCO.OOSO)
NDi'0.0050)

NDCO.OIO)
NDfO.OIO)

14
14

NDiO.OIO)
NDfO.OIO)

MW-30B
GW-WP-032

06/05/94

NDfO.050)
NDi'0.050)
ND(0,030)
Npfp.pSO)

0.075
0,053 R

NDfO.0050)
ND(0.0050)
NDfO.0050)
NDi'0.0050)

240
120

0.040
NDCO.OIO)
NDfO.OIO)
NDfO.OiO)
NDC0.020)
ND(p.p2p)

lllll

NDCO 0030)
89
33

;:|s|:::;:|:|:|:|:|:i:|:v:;: Xvxlivtg;::;::

NDffX 00030)
0.043 R

NDiO.OIO)
4.5
2.6

NDCO.OOSO)
NDiO.0060)

NDCO.OIO)
NDfO.OIO)

12
12

NDiO.010)
NDC0.016)

MW-31B
GW-WP-052

06/06/94

NDfabsor
ND(0,030)
NDfO.030)

NDCO.OOSO)
NDCO.OOSO)

0.050
0,032

NDfO.OOSO)
NDi'0.0050)
NDCO.OOSO)
NDfO.OOSO)

210
100

NDiO.OIO)
NDCO.OIO)
NDfO.OIO)
NDfO.OIO)
NDC0.020)
NDfO.020)

NDfO:i2) U
0.012

NDC0.0030)
100
50

NDfb"6b020r
NDfO.0002)

0.012
NDfO.OiO)

2.4
2.1

NDCO.OOSO)
NDfO.0050)

NDC0.010)
NDfO.OIO)

4.9
5.0

NDfO.OiO)
NDCO.OIO)

MW-32B
GW-WP-058

06/07/94

NDfOVOSO)
NDfO.030)
NDfO.030)

NDfO.OOSO)
NDCO.OOSO)

0.068
0.055

Nufu.0050)
NDfO.OOSO)
NDfO.OOSO)
NDfO.OOSO)

200
120

0.021
NDfO.OIO)
NDfO.OIO)
NDfO.OIO)
ND(0,020)

. . . . . . . . Np(p.,02Q)....

NDfO.OOSO)
96

,,,,,,,,,,,,,,̂ ,6,L,
mMmmmm

NDCOTOOOW
NDi'0.00020)

0.058
NDfO.OIO)

2,5
1.4

ND(0,0050)
NDfO.OOSO)

NDfO.OiO)
NDCO.OIO)

5.6
6,1

NDfO.OiO)
ND(0,010)

Mw'-33B
GW-WP-074

06/08/94

mmmimmm
NDCO:050) UJ
NDfO.030)
NDC0.030)

0.020
NDfO.0050!

0,17
0.052

NDfO.OOSO)
NDfO.OOSO)

NDCO.OOSO)
350
100liiiiiilii

NDfO.OIO)
0,025

NDfO.OiO)
0.073

NDC0.020)

'""0:647" "J

NDfO.0030!
160
49;;?g;3fS;ssss?sjji^KK

"ND(0'.'OOb50)""
NDfQ.00050)

0,10
NDfO.OIO)

6.8
1.6

NDfO.0050)
NDCO.OOSO)

NDfO.OiO)
NDCO.OIO)

4.3 J
3.8

NDfO.OIO)
NDfO.OiO)

MW-33B
GW-WP-076

06/08/94
Dap!.

ND(0.050) UJ
NDfO.030)
NDfO.030)

0.017
NDfO.OOSO)

0.16
0.053

NDfO.0050)
NDfO.OOSO)

NDCO.OOSO)
300
100

Mmtmlm$m
""""oHo
NDfO.OIO)

0.067
NDC0.020)

Illlilll!;i6;li
llllliilll

NDfO 0030)
140

,,,,,,,,,..,,,,, .,,,,M>"<
mstmm isQllp?::ND:(6xxwi8):::

NDfO.OOOSO)
0.10

NDfO.OIO)
7.1
1.6

NDfO.OOSO)
NDCO.OOSO)

NDfO.OiO)
NDfO.OIO)

4.4 J
3.8

NDCO.OIO)
NDfO.OiO)

F-i
GW-WP-088

06/15/94

^NDf3.0)
. . . . . . . Np(0,p3p)...

' """'"o'72
0.062

NDC0.0050)
NDfO.050)

""""1166
63

NDfO.OIO)
O.iS

NDCO.OIO)
0.52

ND(0,p20)

':';'X':'"''N':DfO:''.OMt":

NDfO.0030)
380
33

0.028
0.00023

NDfO.00020)

0.015
46
3.4

NDfO.0050)
NDCO.OOSO)

NDfO. 10)
NDfO.OiO)

7.4
...................... 4.8...
'''""'N'D^OW'"
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_ 5,5
Comparison of TAL Detections in Ground-water

With USEPA Drinking Water
Fonr County Landfill Site
Fulton county.

Page 3 (b)
Date Printed: January 31, 1996

Location:
Ssosis !.S.:

units MCL

MW=29B
GW-WP-023

06/03/94

MW-30B
GW-WP-032

06/05/94

MW-31B
GW-WP-052

06/06/94

MW-32B
GW-WP-058

06/07/94

MW-33B
GW-WP-074

05/08/94

MW-33B
GW-WP-076

06/08/94
Dupl,

P-i
GW-WP-088

06/15/94

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC, DISSOLVED

mg/L
mg/L
mg/L
mg/L

0.0!7
ND(O.OIO)

0.11
0.027

O.OiS
ND(0,OIO)

0.082
ND?0.020'!

NDCO.OiO)
ND(O-OiO)

0.062 R
NDsO.027) U

ND(O.OIO)
NDfO.OlO'i

0,048 R
Q.Q21

0,04!
NDsO.OlO)

0.24
ND(0.020)

0,036
NDiO.010!

0.2!
ND(0.020)

0.27
ND(O.OIO)

!.9
0,020

I:\DBASEGRF\CHEM\500<A53fflMriible 5,5 Eicedsnce



Table 5.5
Comparison of TAL In Groiindwater

With USEPA Drinking Water
Four County Landfill Site
r«lten county.

Page 4 (a)
Date Printed; January 3i, 1996

Ssnslei.O.:
DsisSsnslsd:

Parameters

ALUMINUM
ALUMINUM, DISSOLVED
ANTIMONY
ANTIMONY, DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT. DISSOLVED
COPPER
COPPER, DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM, DISSOLVED

Units

mg/L
mg/L

SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

mg/L
mg/L
"!g/L

mg/L
mg/L
mg/L
ir.g/L
mg/L
mg/L
ir,g/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ir.g/L
mg/L
Rig/L
mg/L
mg/L
nig/L
mg/L
JTig/L
mg/L
mg/L
mg/L
~ig/L
iTig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MCi

.2

.2
,006

.05

2

.004

.004

.005

.005
__
__
.1
,1

„

1.3
1.3

.3

.3
.015
,015

__
__

,05
.05

,002
.002

.1

.1
__
_

.05
,05

.1
,1
_
__

.002

.002

P-1A
GW-WP-044

06/08/94

llllfllpl
'VjDfaiso)
NDiO.030)

• : •_••_• . • . •_•_•_•_• : • . •_• . •.-_• i _!• .1 • i .-• r».' .-. •.

ND(0.0050)
0.30

0.085
NDiO.OOSO)
NDiO.0050)

NDs'0.050)
NDiO.0050)

640
120

mmmmmm
NDfO.OiO)

0.089
NDiO.010)

0,11
NDiO.020)

fiOiS

NDfO.00501!
300

......................52......

:::NDlo:OTo):::
NDiO.00050)

NDib,Olb)
25

3.9
NDiO.OOSO)
NDfO.0050)

0.013
NDfO.010)

11
11

NDiO.OiO)
NDfO.OSO)

P-2A
GW-WP-054

06/07/94

NDiO.JO)
NDfO.030)
ND(0,030)

0.058
0.016

0,81
0.74

NDfO.0050)
NDiO.OOSO)
NDfO.0050)
NDfO.OOSO)

380
370

0.012 J
NDfO.010)
ND(0,0!0)
NDiQ.OlO)
NDfO.OzOi
NDiO.020)

NDiO.OOSO) U
NDfO.0030)

63
61

NDfO.00020)
NDiO,00020)

0.013 J
NDiO.OiOs

1.6
1.4

NDiO.OOSO)
NDfO.0050)

NDiO.010)
NDiO.010)

7,8
8.2

NDfO.010!
NDiO.OiO)

P-2A
GW-WP-056

06/07/94
Diipl.

NDfO.25)
NDiO.030)
NDfO.030)

0,018
0.015
0.78
0,75

NDiO.OOSO)
NDfO.0050)
NDiO.OOSO)
NDfO.0050)

370
380

0.021 1
NDiO.OlO)
NDfO.OiO)
NDiO.010)
NDfO.020)
ND(Q,020)

zmtmt^imW:^
S:;BSis-;:;!SS;x;x:S ŝ;

j 0,0083 J
NDiO.OOSO)

61
62

NDi6.06020)
NDfO.00020)

0,021 J
NDfO.OiO)

1.6
1.4

ND(0,0050)
NDiO.OOSO)

NDfO.OiO)
NDiO.OlO)

7.8
8.0

NDfO.OiO)
NDiO.OlO)

P-2B
GW-WP-079

06/08/94

::>:::":Nr^bTibT
NDiO,030)
NDiO.OSO)

0.022
0.022
0.17
O.i7

NDiO.OOSO)
NDfO.0050)
NDiO.OOSO)
NDiO.OOSO)

100
100

NDfO.OiO)
Nnro.OlO)
NDiO.OiO)
NDiO.010)
NDiO.020)
Np(0.020)

:::-:X:i:;:;:;B:;:iBx;x;:;x;2;̂ ::x
SiSISiSiSSSissfSiiiZS
""^jSffijSbsfif"

NDiO.0030)
50
49

NDiaoOOSO)
NDiO.00050)

NDiO.010)
NDiO.OiO)

2.8
2.8

NDfO.0050)
NDiO.0050)

NDfO.OiO)
NDiO.010)

8.8
8,8

NDiO.010)
NDfO.OiO)

F-2C2
GW-WP-081

06/08/94

: :: :: :: x: ;::::::::-:::-:-: •:•:•:• :•:•:•:*{•;• ME-:':-:

NDiO.050)
NDi'0.030!
NDiO.OSO)

O.Oii
0.0087
0.083
0.057

NDiO.OOSO)
NDiO.0050)
NDfO.0050)
NDiO.OOSO)

100
80

0.016
NDfO.OiO)
NDiO.OlO)
NDfO.OiO)
NDiO.020)
NDiO.020)

^sl;i;l;:;:il;iliix:x:ilSS:x::
0^0052

NDfO.0030!
40
3.1....

ND(6.db050)
NDiO.00050)

0.0i9
NDiO.010)

2.2
1.2

NDiO.OOSO)
NDiO.OOSO)

NDiO.OiO)
NDfO.OiO)

4.0
4.0

NDiO.010)
NDfO.OiO)

F-4B
GW-WP-004

06/01/94

NDfO.030)
NDiO.030)mimmmmm

NDfO.0050)
0.34

0.060

NDib;b050)
NDiO.OOSO)
NDfO.0050!

840
110

NDfO.OiO)
0,063

NDiQ.OlO)
0.15

NDiO.020)
x x x-x-X:X;:-:;:-XyXi:/WXX:

"""""""ND(b7625) """"

Nbfb.boso)
390

58

0.038
NDfO.00050)
NDi.0.00050)

Nbibibib)
17

2.4
NDiO.OOSO)
NDfO.0050)

NDiO.OlO)
NDfO.OiO)

67
77

NDiO.010)
NDiO.OiO)

P^Cl
GW-WP-006

06/01/94

""" NDfaoso)
NDiO.030)
NDfO.030)

0 040
NDiO.OOSO)

0.25
. . . . . . . . . . . . . .P:P47...

:::KNSfOo18f;:
NDiO.OOSO)
NDfO.0050)

530
.......................... ,7.7.....Mmmm&Mm

NDiO.OlO)
0.05 i

NDiO.OiO)
0.091

NDip,02p)
•:':*:X:X:::xx:XX:X:X:xs:5i#xx

Nbfb.025)

NDi.0030)
220

27

illillll^W
NDfO.UOdsU)
NDfp.00050)

0.010
14
i.2

NDiO.0050)
NDfO.0050)

NDiO.OlO)
NDfO.OiO)

4,6
3.2

NDfO.OiO)
NDiO.OlO)

J:\DBASEGRF\CHEMUOOtt536NFible S.S Excccdsss



Table 5,5 page 4(w
CoHsparison of TAL Metals Detections in Groundwater Date Piinted: January 31.1996

With USEPA Water Jlegulations
Four County Landfill Site
Fulton county. Indiana

Lscsiiss: P-1A P-2A P-2A P-2B P-2C2 P-4B P-4C1
SsnspisLD,: GW-WP-044 GW-WP-054 GW-WP-056 GW-WP-079 GW-WP-08! QW-WP-004 QW-WP-006
DiieSsmpied: 06/08/94 06/07/94 06/07/94 06/08/94 05/08/94 06/01/94 06/01/94

Dupl.
Parameters Hairs MCi

VANADIUM m«/L - 0.13 ND(O.OIO) ND(0.010; ND(Q.O!Q) ND(O.OIO) 0.11 0,090
VANADIUM DISSOLVED ms/L - NDiO.OiO^ NDfG.OiO} NDfO.OiO^ NDfO.010; ND(O.OIO) ND(O.OIO) NU(O.OIO)
ZINC ' mg/L 5 ' 0.6i ' 0.045 R " 0.071 R ND(0.020) 0,039 R 0,54 0,40
ZINC, DISSOLVED rng/L 5 0.025 0.045 j 0.022 J ND(0.020) 0.039 0.027 K 0.0^2 K

J,\DBASEOKP\CHEM\5flOS'J3s9>.Ta!J£ 5.5



Table 5,5
Comparison of TAL Metals Detections in Groundwater

With USEPA Drinking Water Regulations
Four County Landfill Site
Fulton county, Indiana

Page S (a)
Date Printed: January 31, 1996

Location:

Dais Sampisd:

Psrsmeters

ALUMINUM
ALUMINUM, DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT, DISSOLVED
COPPER
COFFER, DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM, DISSOLVED

Uniis

rng/L
rng/L
mg/L
mg/L
rng/L
rng/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
rng/L
mg/L
rng/L
rng/L
mg/L
rng/L
rng/L
rng/L
mg/L
rrig/L
rng/L
rng/L
rng/L
rng/L
rng/L
rng/L
rng/L
mg/L
rng/L
rng/L
rng/L
mg/L
mg/L
rng/L
rng/L
mg/L
rng/L

MCI

.2

.2
,006

.05

2

.004

.004

.005

.005
_
-
.1
,1
__

1.3
i.3

.3

.3
.015
,015

__
„

.05

.05
.002
.002

,1
.i
__
_

.05

.05
.1
,;
__
_

.002
,002

P-4C2
GW-WP-008

06/01/94

0.20
NDfO.050)
ND(0,030)
NDiO.030)

NDfO.0050!
ND(0,0050)

0.065
0.062

NDfO.0050)
NDiO.0050)
ND(0,0050)
NDiO.0050)

78
75

NDiO.OiO)
ND(O.OIO)
NDiO.OIO)
NDfO.GiO)
ND(0.020)
Np(p.p20)

'.-: •:•'. -'. -'. -'. -:. .:-'. :: :: .: :: .: .: :: : ;:x :: i ; 3. \\\.
mmmmsmm

o;oi5
ND(0,0030)

26
......................25...

lillllllSlllti
ND(d".0005())
NDfO.00050)

ND(O.OIO)
NDiO.OIO!

1.1
1.0

NDfO.0050!
ND(0,0050)

NDiO.OiO!
ND(0,OIO)

2.9
2,9

NDiO.OIO)
NDfO.010)

P-4C3
GW-SC-49

10/19/95

—
—

NDiO.060)
ND{0.060)
NDfO.QiO!
ND(G.GIG)

0.37
NDfO.20)

ND(0,0050)
NDiO.0050)
ND(0,0050)
NDiO.0050)

„
--

NDiO.OiO)
NDiO.OiO)

..
—
__
--
—
_

0.0058
ND{0.0030)

—
_
__
—

ND(0,0002)
NDiO.0002}
ND(0,040)
ND{0.040)

^
..
—
—
—
—
—
„

ND(0.0!0)
NDfO.OiO)

P-5B
GW-WP-040

06/05/94

ND{0.050)
NDiO.050)
NDfO.030;
ND(0.030)

NDfO.0050!
0,32

0.046 R
ND(O.OOSO)
NDiO.0050)
NDfO.0050)
NDfO.0050)

970
93

;:;:x:;:;:j:|:|:x:j:x::::X:Xv!xT:|Ai:jx

ND?6;bibT
0,070

NDiO.OlQS
0,18

ND(0.020)
n f*cQ pu.uj? r»
0.059 R

NDfO.0030)
430

..,..„,. .....,..._...........4J......

I;:i;;i;ii|;;:g;:gij5:|
NDl:d?Ob02bT
NDiQ:QOp5p)

';;:l;::;:;;:;l:;;H;:;:;:;sjig:B::
' NDiOiOlbT

15
1,5

NDiO.0050)
ND(O.G060)

NDiO.OIO)
NDfO.OIO)

5.3
3.6

ND(O.OIO)
NDiO.016)

P-5C1
GW-WPH557

06/06/94

0.14
ND(0,050)
NDiO.030)
ND(0,030)

0.0062
0.0053
0,080 R
0.072

NDfO.0050)
ND{0.0050)
NDiO.0050)
ND(0,005G)

110
100

ND{0,010)
NDiO.OiO}
NDfG.GlG)
NDiO.OIO)
NDfO.020)

....... NP(0.02P)
:•:•:•:•:•: : :•:•:•:•: •:-:->::::>;-;-1 : ;: ?S*:/>> -:-:

x^x'̂ x^Sv:." o>3:2-: :;:

ND(0,0030)
NDiO.0030)

39
37

NDfO.00020}
ND(0.00020)

NDiO.OiO}
NDcO.OlO)

i.O
0,98

NDiO.0050)
NDfO.0050!

ND(O.OIO)
NDfO.OiO)

4,9
4.8

ND(G,01G)
NDiO.OIO)

P-5C2
GW-WP-059

06/06/04

NDfG-OSO's
NDiO.030)
NDfO.030)

ND(0,0050)
NDiO.0050)

0.065 R
0,054

NDiO.0050)
ND(0,0050)
NDiO.0050)
NDfO.0050)

90
S5

ND(O.GiG)
NDiO.OiO)
NDiO.OIO)
ND(O.OIO)
NDfO.Q20}
ND(G.020L

.-...:-:•:.:•:•:..•:•:•:•:•:•:•: •:•:•:•:•:••? x-rV:-:-:
:ay:;;;;i;;;i;:;i:;2;li

0,0084
NDfO.0030)

31
29iiiiiiiiii

NDiO.00020)
ND(O.OOG20)

NDiO.OIO)
ND(G,GIO)

1.0
0.92

NDfO.0050)
NDiO.0050)

NDiO.OIO)
NDiO.OIO)

2,9
2.9 R

NDfO.OiO)
NDfO.OIO)

P-5C3
GW-SC-040

10/18/95

--
—

NDfO.060)
ND(0.060)

NDfO.010)
NDfO.20;
ND(0,20)

NDiO.0050)
NDfO.0050)
NDfO.0050)
NDiO.0050)

—

0.036
NDfO.OiO)

—
-
—
—

—
0.0053

NDfO.0030)
—
—
--
--

NDiO.0002)
ND(0.0002)

NDfO.040)
ND(0.040)

—
—
-
-
—
-
—
—

NDiO.OiO)
NDfO.OIO)

F-5C4

10/19/95

NDiO.060)
0.016

ND(0,OiOi
NDiO.20)
NDi'0.20!

ND(0.0050)
NDiO.00505
ND(0,0050)
NDiO.0050)

0.025
ND(O.OIO)

ND(0,Od30)

NDiO.0002)
NDi'0.0002!

ND(0.040)
ND(0.040)

NDiO.OiOi
ND(O.OIO)

j:\DBASEORP,CHEM\500ao3s9»,Ta!ie 5.5 vzssasxc



Table 5._5
Comparison of TAL in Uroundwater

With USEPA Drinking Water
Four County Landfil! Site
Fulton county.

Page 5 (b)
Date Printed: January 3!, 1996

iOCSiii-a;
SansisLu,:
Dstg Sin-pled:

GW-WF-008
06/01/94

P-4C3
GW-SC-49

10/19/95

F-5B
OW-WP-040

06/05/94

P-SC1
GW-WP-057

06/06/94

P-5C2
GW-WP-059

06/06/94

P-5C3
GW-SC-040

10/18/95

P-5C4
GW-SC-44

10/19/95

Units MCi

VANADIUM
VANADIUM, DISSOLVED
ZINC
ZINC. DISSOLVED

mg/L
mg/L
mg/L
rng/L

ND(O.OIO)
NDiO.OlO!

0,027 J
0.027

0,12
ND(0.0!0)

0.58
ND(0,020)

NDsO.OiO'i
ND(O.OIO)
NBfO.020)
ND(0.020)

NDCO.QiO)
ND(O.OIO)
ND(0.020)

0.025 R

J:\DBASEGRP\CHEM\50CO\536wTasic 5.5



Table 5,5
Comparison of TAL Metals Detections is Groundwater

Wtth USEPA Drinking Water Regulations
Four County Landfill Site
Fulton county, Indiana

Page 6 (a)
Dais Printed: January 31, 1996

Locstion:
SassisiJ!-
Dsis Ssmpisd:

Fsrsn-sien

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT. DISSOLVED
COFFER
COPPER, DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD- DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY. DISSOLVED
NICKEL
NICKEL. DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

Units

rag/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nrig/L
mg/L
mg/L
mg/L
rag/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MCi

.2

.2
.006

==

,05

2

.004
,004
.005
.005

__
_
.i
,1
__
„

1.3
i.3

,3
.3

,015
.015

__
_

.05
,05

.002

.002
.1
.i
__
„

.05

.05
.i
.1

._
.002
.002

P-7B
GW-WP-017

06/02/94

%%&%&%<?&$&&&
NDfO.050)
ND(0.030)
NDfO.OSO)

0,026
NDfO.0050)

0.25
0,075

NDfO.0050)
NDfO.OOSO)
ND(0.0050)
NDfO.0050)

400
130

0.050
NDiO.OiO)

0.023
NDfO.OiO)

0,062
NDfO.020)liiiilils*!

f s ' i f i

ND(0.0030)
200

74

?̂:̂ ££:£?:̂ 3?:Lil:-:£

NDWoCO^of
NDs'0.00050)

0.067
NDfO.OiO)

10
2.3

ND(0,0050)
NDfO.0050)

NDfO.OiO)
NDfO.010)

110
110

NDfO.OiO)
ND(O.OIO)

P-8A
GW-WP-042

06/08/94

NDfO.OSO)
NDC0.030)
NDfO.030)

0.020
0,012

0.21
0.15

NDfO.0050)
NDfO.0050)
ND(0.0050)
NDfQ.0050)

i40
130

0.013
NDfO.OiO)
NDCO.OIO)
NDfO.OiO)
ND(0,020)
NDfO.020)

¥s?sKsi;s?s:5S5Sis3*;::;:;
:: NDfO^bSIS)

NDfO.OOSO)
21
20

ND(0.00050)
NDfO.00050)

0,016
NDfO.OiO)

3.2
3.1

NDsO.OOSO)
NDCO.OOSO)

NDfO.OiO)
ND(0,010)

28
30

NDfO.OiO)
NDfO.OiO)

P-8B
GW-WP-034

06/05/94

ND(0,050)
NDfO.050)
NDfO.030)
NDC0.030)

0.015
ND(0,0050)

0.054
0.03 i R

NDfO.0050)
NDfO.0050)
ND(0.0050)
NDCO.OOSO)

170
130

0.01 i J
NDfO.OiO)
NDC.0,010)
NDfO.010)
ND(0.020)
NDC0.020)

illlilllssl:3338%3&38ffiiJiSs$-

NDfO.0030)
42
23

:r:::::::::::::::::::::::::::v:::::Li;:;;i:;;2:::::::

NiSro sTsviin)
NDfUOOOSO)

0.028 R
NDfO.010) UJ

3.8
2.0

NDfO.0050)
ND(0,0060)

NDfO.OiO)
NDCO.OIO)

5.2
5.2

NDCO.OIO)
NDfO.Oio)

P-8B
GW-WP-036

06/05/94
Dupl.

NDfO.OSO)
NDC0.050)
NDfO.030)
NDfO.OSO)

0.013
NDfO.0050)

0.050
0.031 R

NDfO.0050)
NDCO.OOSO)
NDsO.OOSO)
ND(0,0050)

180
i30

0,038 J
NDfO.010)
NDfO.OiO)
NDCO.OIO)
NDfO.Q2Q)
ND(0,020)

i;
SiSSSSisSffSS-JS??: ::

;|||||||;g?̂ |i;|
NDs'6.0030)

44
............ .......,,,22.,.

\
ND(0.00020)
NDCO.OOOSO)

0.042 R
0.014 J

3.7
i,9

NDC0.0050)
NDfO.0060)

ND(O.OIO)
NDfO.OiO)

5.1
5.0

ND(O.OIO)
NDfO.016)

P-8C1
GW-WP-047

06/05/94

NDfO.OSO) i
NDfO.OSO)
NDfO.OSO)
NDfO.030)

NDC0.0050)
NDfO.0050)

0.050
0.048 R

NDsO.OOSO)
NDCO.OOSO)
NDfO.OQ5Q)
NDfO.0050)

120
110

NDfO.OiO)
NDCO.OIO)
NDfO.010)
ND(O.OiO)
NDfO.020)
NJDfO.020)

lliiiliili
ND(0,0030)
NDfO.0030)

41
40

llillllll!
;:,x::::;:'X;:;:;x;:;:;:':':'Vî V:::>.

NDfO^OObiJb)
NDCO.OOOSO)

NDfO.OiO)
NDfO.OiO)

1.9
i.9

NDC0.0050)
NDfO.0060)

ND(O.OIO)
NDfO.OiO)

12
12

NDfO.OiO)
NDfO.016)

P-8C2
GW-WP-051

06/06/94

;;;;;;;iil;;:;3|;i|:||i5j|
NDs'0.050)
ND(0.030)
NDfO.030)

0.0094
0.0090

0.071 R
0,034

NDfO.0050)
NDfO.0050)
NDC0.0050)
NDfO.0050)

100
87

0.020
NDfO.010)
NDfO.010)
NDfO.OiO)
NDC0.020)
NDfO.QiO)

Illlliiill
0,0034

NDC0.0030)
36
30iiiiiiiiiiii

•::>>>::x::;:|:|:|::::>:|xK !̂2:#»x|::

":NDfaWX)20r
ND(0,00020)

0.013
NDfO.OiO)

1.5
0.98

ND(O.OOSO)
NDfO.0050)

NDfO.OiO)
NDCO.OIO)

4.i
4.0

NDfO.OiO)
ND(O.OIO)

P-8C3
GW-SC-028

10/17/95

-
—

NDfO.060)
NDC0.060)
NDfO.OiO)
NDCO.OIO)

NDfO.20)
ND(0.20)

NDCO.OOSO)
NDfO.0050)
NDiaOOSO)
NDfO.0050)

—
—

NDfO.OiO)
NDfO.OiO)

—
--
—

I
—

NDsO.OOSO)
ND{0.0030)

—
—
-
--

NDC0.0002)
NDsO.0002)

NDC0.040)
ND(0.040)

—
-
-
—
-
-
—
—

NDfO.OiO)
ND(O.OIO)
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Table 5,5
Comparison of TAL Metals Detections in Groundwater

With USEPA Water Regulations
Four Co«»ty Landfill Site
Fnlton county, Indiana

Page 6 ft.)
Date Printed: jaRuary 31, 1996

LeettUlK
SsiwislD,:
Lists Sampled;

PamnUtis

P-7B
GW-WP-017

06/02/94

P-8A
GW-WP-042

06/08/94

P-8B
GW-WP-034

06/05/94

P-8B
GW-WP-036

06/05/94
Dupl,

P-8C!
GW-WP-047

06/05/94

P-8C2
GW-WP-05!

06/06/94

P-8C3
GW-SC-02S

10/17/95

Uniis MCi

VANADIUM
VANADIUM, DISSOLVED
ZINC
ZINC. DISSOLVED

rrig/L
mg/L
FTig/L
mg/L

0.051

0.23
NDiO.020^

ND(O.OIO!
ND?O.OiO}

' 0.036
0.032

0.012
NDfO.OiO)

0.096 R
NDC0.020)

0.012
NDfO.010)

0.096 R
NDiO.020)

ND(O.OIO)
NDiO.GIQ;
ND(0,G20)
ND(0.020)

ND(O.OIO)
ND(Q.QIQ)

0.039 R
ND{0.020)

J:M>BASEGRP\CHEM\3000U36OT«bk 5.5 Escccdsnct



Table 5,5
Couiparison of TAL Metals Detections in Groundwater

With USEPA Water Regulations
Four Coasty Landfill Site

Fulton county, Indiana

Page 7(a)

Date Printed: January 3i, i996

Location:

Dsis Sampled:

Psrsmeiers

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT. DISSOLVED
COPPER
COPPER. DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER., DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

P-8C4
GW-SC-30

10/19/95

Units

mg/L
rng./L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MCL

.2
,2

.006

,05

.004
,004
.005
.005

,1
.!

-.3
1.3

.3

.3
,015
.015

.05
,05

.002

.002
.1
.1

,05
.05

,1
.1

.002
,002

NDiO.060!
ND(0.050)
ND<0,010)
ND(O.OiO)

ND(0.20)
ND{0,20)

NDC0.0050;
ND(0,0050)
NDiO.0050)
NDfO.0050)

0,01!
ND(O.OiO)

ND<0,0030)
ND(0.0030)

NDiO.0002)
NDiO.0002!

ND(0.040)
ND(0.040)

NDC0.010)

P-8C4
GW-SC-32

10/19/95
Dapl.

_

„

ND(0.060)
NDiO.OaOi
ND(O.OIO)
NDiO.010)

NDfO.20)
ND(0,20)

NDiO.0050!
NDi'0.0050!
NDiO.0050)
ND(O.OOSO)

0.012
ND(O.OIO)

NDi'0.00301!
NufO.0030)

NDC0.0002)
NDiO.OC-32'!
ND{0.040)
NDfO.040!

NDi'0.010!
ND(0,010)

P-10
GW-WF-084

06/08/94

'iSSiSSSSSSHiSsigsffiij 1
NDiO.OSO! UJ
ND(0,030)
NDfO.030)

0.020
ND(0,0050)

0.25
0,12

NDfO.0050)
NDi'0.00505
ND(0,0050)
NDfO.0050)

300
170

0.060
ND(O.OIO)

0.023
NDfO.GiO1!

0.10
NDi'0.020!

NiJ(0.0030)
96
42

NDfO.00050)
NDiO.00050!

0.082
0.019 R

9.8
5.1

ND(0.0050)
NDiO.0050)

NDi'O.OiO'i
NDfO.OlO)

i7 J
17

NDiO.QiQ!
ND(0,010)

P-11A
GW-SC-010

04/26/95

NDfO.050)
NDsO.030!
NDfO.030)

0.0084
NDiQ.OOSOi

0.16
0.12

ND(0,0050)
NDiQ.0050)
NDi'0.0050!
NDfO.0050)

i50
110

0.040
NDi'O.OlO's

' 0.013
NDfO.010)
ND(0,060) U
NDiO.020!mmmmmzst

0.015
NDi'0."-"30'!

46
..................... .??...iiiiiiiiiiii
""ND^fiOMT™

NDiO.0002)
0.041

NDfO.010)
4.3
3.8

NDi'0.0050'!
NDf'0,0050)

NDiO.OiO!
ND(O.OIO)

190
220

NDfO.OlO)
NDiO.OiO}

F-iiA
GW-SC-011

04/26/95
Dupl.

xSiSwxsJwSSSSiSiTsSS:
NDfO.050)
ND(0.030'!
NDfO.030)

0.013
NDi'0.0050'!

0.19
Q.12

NDiO.0050)
NDfO.0050)
NDi'0.0050)
ND(0.0050)

180
110

0.060
NDi'O.OiOi

0,018
NDCO.OiOi
ND(0,057) U
NDiO.020)

::;:>-:-:;:::;:;:; :;:>::x :;:;:x::::;s;s:;:;:;:

:lillll^l
NDi'O 0030'!

58
.............. ......29...

Ill il|:'::;:NrM"oG02?x:

NDfO.0002)
0.057

NDfO.OlO)
4.8
3,7

NDiO.0050!
NDfO.OOSO} U

ND(O.OIO)
NDiO.010}

18Q
210

ND(O.OIO)
NDiO.OiO)

P-12A
GW-WP-082

06/08/94

=:=:-:=:=:=:=:=:•:•:=:=:=:=:= '.-.•-•.•-•-:-T^J- ;•;• j
:•:•:•:•:•:•>:. l.l.i.i.l-l.l-L-M-I'I'I-IiKTX-J

NDi'i! 050'! UJ
NDiO.030!
NDiO.030)

0.031
0.0062

0.59
0.36

NDi'0.0050'!
NDC0.0050)
NDiO.0050!
ND(0.0050}

430
220

0.080
NDiO.010!

0.091
0.021

O.ii
NpjO.020} ...

Ilillllllll
NDi'0.0030!

160

NDfbMiSoT
ND(0,00050)

0,070 R
43
39

NDfO.0050)
NDfO.OOSO)

NDfO.OlO)
NDiO.OiO)

40 J
40

ND(0,010)
ND(O.OIQ)

P-13A
GW-WP-080

06/08/94

B;
ND(0.50) UJ

1
NDfO.030'!m

0.0058
SB: xJiSKSSiWiifWm;
m :K:SSS:KB;«>>?:W

NDi;oM50V

mmmm^mm
1100
770

NDfO.OlO)
0.27

0.043
0.54

ND(p,Q2p)

400
.....................200...

ill
Nt(p;o005d)

y.-iii(iiiixy;((f(&&3£g
160
150

0.0083
0.0083

NDfO.OlO)
NDfO.010}

160 J
150

ND(O.OIO)
NDiO.OiO!
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5,5
Comparison of TAL Metals Detections in Groundwater

With USEPA Drinking Water Regulations
Fonr County Landfill Site
Fulton county, Indiana

Page 7 (b)

Date Printed: January 31, 1996

[•.cation:
Sample !.D.:
Dsts Sampled:

Parameters

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC. DISSOLVED

units

mg/L
mg/L
ing/L
•Tig/L

MCL

P-8C4
GW-SC-30

lQ/i9/95

P-8C4
GW-SC-32

iO/!9/95

F-iO
GW-WP-084

06/08/94

P-11A
GW-SC-010

04/26/95

P-11A
GW-SC-OII

04/26/95

P-12A
GW-WP-GS2

06/08/94

P-13A
GW-WF-080

06/08/94

Dupl,

0,043
NDiO.010)

0.24
NDC0.020)

O.OiS
ND(0.0!0)
NDiO.QIO)
ND(0,020)

Dupl.

0.021
ND{0,0!0)
ND!0.013)
NDfO.020) U

0.072
NDiO.OlO!

0,43
0.028 R

0,25
ND(O.OIO)

2.S
0.12 K

J:\DBASEGRP\CHEM\5000a369VTJile 5.5 Esestdas™



Table 5,5
Comparison of TAL Metals in irroundwater

With USEPA Drinking Water Regulations
Four County Landfill Site
Fulton county, Indiana

Page 8(a)
Dale Printed: January 31, 1996

iautian:
SsmpisLu,:
Dsis Ssaslss:

Psfsnmisrs

ALUMINUM
ALUMINUM, DISSOLVED
ANTIMONY
AMTiiwONY DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT. DISSOLVED
COPPER
COPPER, DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

Uniis

nig/L
mg/L
mg/L
mg/L
mg/L
STig/L
nig/L
mg/L
mg/L
nig/L
ITsg/L
mg/L
mg/L
mg/L
™,g/L
Mig/L
mg/L
mg/L
TTig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MCI:

.2

.2
,006

__
.05
_

2
»-ifi A

.004

.005

.005
_

.1

.1

_.

==

1.3
1.3

.3

.3
.015
.015

„

.05

.05
.002
.002

,1
.1
_

__

,05
.05

.1

.1
„

_

.002
,002

P-14A
GW-WP-064

06/07/94

.-.-.-. .-.-.-.-.-.v.-.-.v.-.-.-.-.-.- .-.j^v.v

mmtfftjjjfzvm-
NDfaoO)

ND(0.030)
^imffiiwBSSSSiSS^i*

";"1!"";'"'K':(V:a)8T':':
0.36
0,13

ND{0.0050)
NDfO.OOSO)

ND{0,050)
NDCO.OOSO!

620
180

0.10
ND(O.OIO)

0.062
NDfO.010)

0,12
ND(p.02p;

; = : : : =:":::::: : = :;:ix ; j:i ; j: j X j : £:5?3/i:' :; :::

xllillllllillll

NDCO^OOSO)
220

45
ySiiimiiifimy^m
%$%$HWM%$$$$$$SS:

'ND(b"0065bT'
NDfO.00050)

ND(O.OIO)
24
11

NDfO.OOSO)
NDC0.0050)

NDfO.OiO!
ND(O.OiO)

27
27

NDfO.010)
NDfO.010)

F-23C1
GW-WP-028

06/03/94

XvXvX-x-x <:•:•:•:•:•:• :-:«x-;iw:-:->

NDfO.030)
ND(0.030)

NDfO.0050)
ND<0,OOSO)

0.049
0.041

NDC0.0050)
NDfO.0050)
ND(0.0050)
NDC0.0050)

92
90

NDfO.QlO)
NDfO.OlOs
ND(O.OIO)
NDfO.OiO)
ND(0,020)
ND{0.020)

ND(0:0030)
NDfO.0030)

38
37

fSSSSSSS -SQftftg}:

lilt
ND(0.00050)
NDfO.00050!

0.011
ND(O.OIO)

1.3
1.2

NDfO.00501!
ND{0.0050)

NDfO.010)
ND(O.OIO)

3.6
3.5

NDC0.010)
NDfO.OlOi

P-23C2
GW-WP-030

06/03/94

-:-:-:::::::>:::::::y::::;ivXi::"::i:>rt:r:y.mim^jif^^xi.
ND(6!630)
NDf0.030v!

0.013
0.011

0,12
0.10

NDfO.OOSO)
ND(0.0050)
NDfO.0050)
ND(0,0050)

110
91

NDfO.010)
0,011

ND(O.OIO)
NDfO.0201!
ND(0,020)

.•:-:-:':v:-:-:':-:-:-:-:-:-:-:-:vx\-:-4iix-:--<mmmmmX8;»mmmimm
ND(0,0030) UJ

.•.-.•.•.•.-.-.-.-.-.-. ̂ -.- .- .-. - j,v.i- .• .- /̂  .". -.
.'.-. v .•,-. -.V .•.•.•••, •.•-;-: 15 : -Si TS-x-:-
—————40-

32

NDfO.000501!
N^{g.00050i

:::::̂ ::::::::::::::::::::::;:;::::::0i:±:si::-:":
0.036

2.3
1.2

NDfO.0050)
NDlO.OOSO)

NDfO.010)
NDfO.QlQs

4.6
4.6

ND(O.OIO)
NDfO.010)

P-23C3
GW-SC-026

10/17/95

==

ND(0.060)
NDfO.060)

0,016
0.020

ND(0.20)
ND(0.20j

NDfO.00501!
ND(0,0050)
NDfO.0050)
NDfO.OOSO}

—
__

0,024
ND(O.OIO)

.,
--
—
-
....
..

0-0043
ND(0.0030)

—
„
—

NDfO.OC-02)
ND{0.0002)

NDfO.040)
ND(0,040)

—

-
—
—
—
—
—

ND(0,010)
NDfO.010)

P-23C4
GW-SC-024

10/17/95

__

ND(0,060)
ND(0.060)

0.010
0.012

NDfO.20)
ND(0,20)

NDfO.OOSO)
NDfO.00501!
ND(0.0050)
NDfO.OOSO)

—
„

NDfO.OiO1!
ND(O.OIO)

—
«
--
—
—

-
NDfO.OOSO)
ND(0.0030)

—
—
—

NDfO.0002)
NDfQ.0002)

NDiO.040)
ND(0.040)

—
-
-
—
—
—
—
—

NDfO.OiO)
ND(0,0!0)

P-24A
GW-WP-046

06/06/94

::::::::::f::::::::::x::::::;::x:::?J??ft::::::
>:*XWNDW65"OT':"

NDfO.30)
ND(0.030)

ND(0.0050)
0.69

0.039

NDfO.OOSO)
ND(0,50)

NDC0.0050)
1200
110

"'ND(b;6ib)
0.24

NDfO.OiO)
0,53

NDfO.020)
-:.;.:-:-:.; .;.:- :-: .:-:-:-:-V: -:-:-:-: i; -i: Ji :-:-;.:•:•:•:•:•».• :-:;:-:;:;=;=:=::;::::::55; jy::::::;
,,,,,,,,,,,,,,:̂ ,̂X.

SfsffiSS'SSSfi^^S
ND(0.0030)

610
52

WMZM£lim$K&
::;:;:SSS5iSSia5s(tî ¥i

N"D(X050020)
NDfO.00020)

:::x::x::::-:::-:-:-:-x̂ :':ii:::CT:::::vx-x-x-x.x...:-x-:.x-Jf;-3:f :•:.;•
'" Nbfabio)

34
2.3

ND(0,020)
ND(0.0050)

0.012
ND(O.blO)

36
36

NDC0.040)
ND(0,010)

P-24CI
GW-WP-065

06/06/94

:X:;;;;;:X:X::::;::;:;:;l;r[:[:«;:̂ :̂::i::

ND(b.b50)
NDfO.030)
ND(0.030)

0.0052
0.0052
0.064
0.062

ND(0,0050)
NDfO.0050)
NDfO.0050)
ND(O.OOSO)

81
79

NDiO.010)
NDfO.QiO)
ND(O.OIO)
NDfO.010)
ND(0.020)
ND(p.p20)

:::::":":::::::"::: •:•:•: : ;•:•: : : : r: : : x":i:j;'!j :-x:iiiiiiisii
ND(0:0030)
NDfO.0030)

31
31

:¥':¥';:gx:;:;:;xffl:;9i6;?6j:S
ND(0.00020)
NDfO.00020)

NDfO.OiO)
NDS0.010)

1.0
0.93

NDfO.OOSO)
ND(O.OOSO)

NDfO.OiO)
ND(O.blO)

4.1
4,0

NDfO.010)
NDfO.OiO)
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Table 5,5
Comparison of TAL Metals Detections ia Groundwater

With USEFA Drinking Water Regulations
Four County Landfill Site
Fulton county.

Page 8 (b)

Date Printed: January 31. 1996

Location:
Ssssig IJ}.:
Oats Ssmpled:

P-14A
GW-WP-064

06/07/94

P-23CI
GW-WP-028

06/03/94

P-23C2
GW-WP-030

06/03/94

P-23C3
GW-SC-026

10/17/95

P-23C4
GW-SC-024

10/17/95

P-24A
GW-WP-046

06/05/94

P-24CI
GW-WP-0&5

06/06/94

hmuneters Until MCL

VANADIUM
VANADIUM, DISSOLVED
ZINC
ZINC. DISSOLVED

mg/L
mg/L
mg/L
ilig/L

0.11
NDSQ.QIO)

0,59
0.028

ND(O.OIO)
NDCO.OIO)

0.037
ND(0.020)

ND(0,OiO)
ND(O.OIO)

0.052
0,037

0.32
NDsO.OIO'i

2,7
NDOS.020)

Np(O.OiO)

0,027 K
ND(0.020)

j:\OBASEGKP\CHEM\5flGSi\5369\Tsbis 5.5 Excccdancc



Table 5,5
Comparison of TAL Detectiorss in uroundwater

With
Four County Landnli Site
Fulton county. Indiana

page 9 (a)

Date Printed: January 31, 1996

Location:
Ssmpisw,:
SsisSsiisM:

Psrsmeters

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY, DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT. DISSOLVED
COFFER
COPPER, DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

Units

mg/L
iiig/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
— ig/'L
mg/L
mg/L
mg/L
mg/L
™.g/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
iTsg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
TTig/L
mg/L
mg/L
mg/L

MCi

.2
,2

.006
.,

.05
—
2
_.

.004

.004

.005

.005
..

,1
.1
==
—

i.3
1,3

.3

.3
.015
.015

==

_

.05

.05
.002
.002

.1

.i
—
_.

,05
.05

,1
.1
__
..

.002

.002

P-24C2
GW-WP-063

06/06/94

mmmmsmm
"""'""""o;054"""

NDfO.030)
ND(0.030)

0.0060
NDfO.OOSO)

0,059
0.053

NDfO.OOSO)
ND(O.OOSO)
NDfO.OOSO)
NDfO.OOSO)

77
76

0,018
ND(O.OIQ)
NDfO.OiO)
ND(O.OIO)
NDfO.020)
ND(0.020)

Hiiiillll
O'ffiil

NDiO.OOSO)
28
28

NDfO;0002dr
NDfO.00020)

0.017
NDfO.OiO)

1.3
0.88

ND{0,0050)
NDfO.OOSO)

NDfO.OIO)
ND(O.OIO)

4.1
4.1

NDfO.OiO)
NDfO.OIO)

P-24C3
GW-SC-47

10/19/95

„

NDiO.060)
NDfO.060)
ND(O.OIO)
NDfO.OiO)

ND(0.20)
ND{0.20) U

NDfO.OOSO)
NDfO.OOSO)
NDiO.OOSO)
NDfO.OOSO)

..

0,012
ND(O.OIO)

„
—
—
„

_
ND({X0030)
ND(0.0030)

„
_
_
„

NDfO.0002)
NDfO.0002)

NDfO.040)
ND(0.040)

—
__
—
_
__
—
_
„

NDfO.OiO)
NDCO.OIO)

P-24C4
GW-SC-043

iO/i8/95

_
NDfO.060)
NDfO.060)

0,021
NDiO.010)

NDfO.20)
ND(0.20)

NDfO.OOSO)
NDfO.OOSO)
NDiO.OOSO)
NDfO.OOSO)

—

0.050
ND(O.OIO)

—
-
—
-

„

NDfO.0030)
_
_
„
—

NDfO.0002)
NDfO.0002)

0.069
ND(0.040)

—
—
..
—
.,
-
„
—

NDfO.OiO)
ND(O.OIO)

F-25A
GW-WP-009

06/01/94

:ttXmZtZV£??&

ND'coiblo)
0.033

NDfO.OOSO)
NDiO.OOSO)

0.24
0,026

NDiO.OOSO)
NDfO.OOSO)
NDcO.0050)
NDfO.OOSO)

230
220

ND(0,010)
NDfO.OiO)
NDfO.OiO)
NDC0.020)
NDfO.020):m^m^m^^^]

.,,,,:,:,:,:,,,,™™j:,::

NDfO.OOSO)
ND(0.0030)

91
90

NDfO.OOOSO)
NDfO.00050)mmmmmzmwssys^wffsswiSfSKR

0.017
5.6
5.6

ND(O.OOSO)
NDiO.OOSO)

NDfO.OiO)
ND(O.OIO)

97
98

NDfO.OiO)
NDfO.OIO)

P-25A
GW-SC-006

04/26/95

0,053
NDiO.OSQ)
ND(0,030)
NDiO.030)

NDfO.OOSO)
ND(O.OOSO)

0.083
0.047

NDfO.OOSO)
NDfO.OOSO)
NDfO.OOSO)
NDfO.OOSO)

i20
140

NDfO.OiO)
ND(O.OIO)
NDiQ.OlO)
NDfO.OiO)
ND{0,020)
NDfO.020!

0.2 i
ND(0.036) U

NDfO.OOSO)
NDfO.0030)

46
54

0.013
NDfO.OiO)

NDfO.0002)
NDiQ.0002)

NDfO.OIO)
NDfO.OIO)

3.4
3.7

NDfO.OOSO)
ND(O.OOSO)

NDfO.OiO)
ND(O.OiO)

14
23

NDfO.OIO)
NDfO.OIO)

F-25C2
Gw-WF-011

06/02/94

mmmmm^itm
>4Df0.050)
NDfO.030)
ND(0.030)

0.017
NDfO.OOSO)

0.16
0.022

NDiO.OOSO)
NDfQ.OOSO)
NDfO.OOSO)
NDiO.OOSO)

240
76mmmmmm

ND(O.OiO)
0.027

NDfO.OiO)
0.057

ND!0.02p)

Np(Q,Q25)
:|||||i;i|;|;8|JSSj|

NDfO.0030)
100
34

ND(0.00020)
NDfO.OOOSO!

O.iO
0.014

S.5
1,4

NDfO.OOSO)
NDfO.OOSO)
NDiO.010)
NDfO.OIO)

4.3
3,4

NDfO.OIO)
NDfO.OIO)

P-26A
Gw"vvP.070

06/08/94

NDiO.050) UJ
NDfO.030)
ND(0.030)

0.040
NDfO.OOSO)

0.27
0.073

NDfO.OOSO)
NDiO.OOSO!
NDfO.OOSO)
NDfO.OOSO)

340
140jj ,-«-«-,

\J.\J7V

NDfO.OiO)
0,053

NDfO.OIO!
O.ii

NDC0.020)mmmmmm
ND(0.025)

ND(0.0030)
140
38

'N'D(b".00650)
. NDf0.pOp50)
iSMSiffiiSiSî iiS;?;:

ND(a6lb)
•4

3.6
0.0056

NDfO.OOSO)
NDfO.OIO)
NDfO.OiO)

43 J
49

NDfO.OiO)
NDfO.OIO)

J:\OBASEGRP\CHEM\300IM3C9Vnible 5,5



Table 5.5
Comparison of TAL Detections in Ground-water

With USEPA Drinking Water
Four County Landfill Site

F-aiton county.

Page 9(b)
Daie Printed: janiiary 31, 1996

Location:
SsmpisLD.:
Dais Sampled:

P-24C2
QW-WP-063

06/06/94

P=24C3
GW-SC-47

10/19/95

F-24C4
GW-SC-043

10/18/95

F-25A
GW-WP-009

06/01/94

P-25A
GW-SC-006

04/26/95

P-25C2
GW-WF-011

06/02/94

F-26A
GW-WP-070

06/08/94

FsfsmsigK

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC. DISSOLVED

Uniti MCL

mg/L
mg/L
mg/L
mg/L

ND(O.OIO)
ND(O.OIO)

0.029 R
0,038

NDiO.OlO) ND(O.OIO) 0,041 0,083
NDrO.OiO) NDsO.OiO; NDiQ.OiO) NU(O.OIO)

' 0.049 NB(0.020) 0,26 0.34
0.04S ND(0.02i) U 0.022 ND(0.020)

J:\DBASEGRP\CHEM\5(XXM3«JMible 5.5



5.5
Comparison of TAL Detections in Ground-water

With USEPA Drinking Water Regulations
Four County Landfill Site
Falton county, ladiana

Page 10 (a)
Date Printed: January 3!, 1996

location:
Sansis IJj,:
Dais Samples:

Pgnmeters

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT-
COBALT. DISSOLVED
COPPER
COPPER. DISSOLVED
IRON
IRON, DISSOLVED
LEAD-
LEAD, DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM, DISSOLVED
SILVER
SILVER, DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

units

rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
rng/L
rng/L
rng/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
rng/L
mg/L
mg/L
rng/L
mg/L
rng/L
rng/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
rng/L
mg/L
mg/L
rng/L
rng/L
mg/L

.2
,2

.006

.05

.004

.004

.005

.005

:\
.!

i.3
1,3

.3

.3
.015
.015

.05

.05
.002
.002

.!

.1

.05
,05

.1

.i

.002

.002

P-27A
GW-SC-008

04/26/95

ND(b"050T
NDfO.030)
ND(0.030)

NDfO.0050)
NDiO.0050)

0.041
O.Q2S

NDiO.OOSO)
NDfO.0050)
NDi'0.0050)
ND(0,0050)

150
140

0.035
NDiO.010)
ND(O.OIO)
NDfO.OlO)
NDi'0.020)
ND(0.020)

NDfO.025)
NDfO.0030)
NDiO.OOSO)

71
.....................67...
:;"':':';NDfo!oi05:':;:

NDfO.0002)
ND(0.0002)

0.030
ND(0,0!0)

1.5
0,89

NDfO.0050)
ND(0,0050)

NDfO.OlO)
ND(O.OIO)

12
!4

ND(O.OIO)
NDfQ.OIO)

P-27C1
GW-WP-012

06/02/94

-L-X'X-X-:':':':': •:•:•:•:•:•:•:•:•:•>£•:•:*:•:•:•:
SlBiBSSJSWKvSitia::::::

ND(0.050)
NDfQ.030)
NDfO.030)

0.0052
NDfO.0050)

0.065
0.054

NDfO.0050)
NDiO.OOSO)

NDiO.010)
NDiO.OOSO)

75
65

0.011
NDiO.010)
ND(O.OIO)
NDfO.OlO)
NDfO.020)
ND(0.020)

:-:-:-:-:-x-:-:-: •:•:•:• :-:-:-:-:-:-:-:-:̂ -:-ii- :-:-:•sisssissffisssssiBi";?;
SSSSSSlSSSSi-̂ B:

0.0063
NDfO.0030)

43
.,.....,.,.,.,.,...,...,.,.40...

iiiiiiiiiii
NDfO.OOOSO)
NDiO.00050)

0.016
ND(O.OIO)

1.8
1.2

NDfO.0050)
ND(O.OOSO)

NDfO.010)
ND(O.OIO)

4.6
4.5

NDiO.010)
NDfO.OlO)

P-27C2
GW-WP-014

06/02/94

NDfO.050)
ND(O.OSO)
NDfO.030)
NDfO.030)

NDiO.OOSO)
NDiO.0050)

0.041
0.040

NDiO.OOSO)
NDiO.OOSO)
NDfO.0050)
ND(O.OOSO)

78
77

ND(O.OIO)
NDfO.OlO)
NDiO.OiO)
NDiO.010)
NDiO.020)
ND(Q,p2p)

:;:"::::x::::::::;:;::::;:;:::::-:::;::i:i"l:x;:
li:Sg;l;:|III01:::

NDiOOOSO)
NDfO.0030)

26
26

NDfO.00050)
NDiO.OOOSO)

NDfO.OlO)
NDfO.OlO)

1.2
0.97

NDfO.0050)
NDiO.0050)

NDfO.OlO)
NDfQ.OiO)

2.6
2.6

NDiO.010)
NDfO.OlO)

P-27C3
GW-SC-057

10/20/95

—
NDfO,060)
NDsO.060)
ND(O.OIO)
NDfO.010)

NDiO.20)
NDiO.20)

NDfO.0050)
NDfO.OOSO)
NDfO.0050)
NDiO.OOSO)

—
—

ND(O.OIO)
NDfO.OlO)

—
-
—
--
—
—

ND(0.0030)
NDfO.0030)

—
—
-

NDfO.0002)
NDiQ.0002)
NDiO.040)
NDiO.040)

—
—
-
—
—
—
—
—

ND(O.OIO)
NDfO.OlO)

P-27C4
GW-SC-53

10/19/95

—
ND(0,060)
NDfO.060)

O.OiO
ND(O.OIO)

NDiO.20)
ND(0.20) U

NDfO.0050)
NDfO.0050)
ND(0,005G)
ND(0.0050)

__
„

0.021
ND(O.OIO)

—
—
—
-

—
0.014

ND(0.0030)
—
_
_
==

NDC0.0002)
NDi'0.0002)

ND(0,040)
ND(0.040)

—
—
-
—
—
-
—
—

NDfO.OlO)
ND(O.OIO)

P-2SA
GW-WP-114

06/01/91

\XiZZJ32£££?!;&X.

NDi'0.030)
ND(0.030)

0.018
ND(0,0050)

0.17
0.095

ND(O.OOSO)
NDfO.0050)
ND{0.0050)
NDfO.0050)

610
99

0.024
ND(O.OIO)

0.024
ND(O.OIO)

0.047 R
NDC0.020)

NDfO.025)

ND(b;603b)
250

34

ND{b:ood5b)
NDfO.00050)

0.032
NDfO.OlO)

B.4

2.8
ND(0,0050)
NDfO.0050)

NDfO.OlO)
NDfO.OlO)

37
34

NDiO.010)
ND(O.OIO)

F-2SC1
GW-WP-022

06/05/94

NDCO.OSOi
ND{0.050)
NDi'0.030)
ND(0.030)

NDfO.0050)
NDiO.OOSO1!

0.041
0.029 R

ND(0,0050i
NDfO.0050)
NDi'0.0050!
NDC0.0050)

S9
74

0.033
NDcG.OiOi
ND(O.OIO)
NDfO.OlOs
ND(0.020)
NDiO.020!

0.16 R
0.13 R

ND(0.0030;
ND(0,0030)

44
3S

imiiii&gm
NlXb^OOOinV
NDiO.00050)

0.029 R
ND(O.OIO)

1.4
1.2

ND(0,0050!
NDiO.0060)

NDsO.OlQi
NDiO.OlO!

6.S
6.8

NDfO.OiO)
ND(0,016)
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Table 5,5 ?«<=
Comparison of TAL Metals Detections in Groundwater Date Printed: January 31, 1996

With USEPA Water
Four County Landfill Site
Fulton county. Indiana

Location: P-27A P-27C1 P-27C2 P=27C3 F-27C4 P-28A P-28C!
SsmpleLu,: GW-SC-008 GW-WP-012 QW-WP-014 GW-SC-057 GW-SCo3 GW=Wp,ii4 QW-WP-022
DsisSsmpied: 04/26/95 06/02/94 06/02/94 10/20/95 10/19/95 06/01/91 06/05/94

units MCI

VANADIUM mfi/L - NDC0.010! NDiO.010! ND(O.OIO) -- - _ 0.039 ND(O.OIO)
VAKiADsTlM DFNNQLVED ms/L -- NDfO.OlOi NDrO.OiOi NDsO.OiOf -- -- Nu(G,010) ND(O.OIO)
ZINC mg/L 5 ND(0.038) U 0.055 J 0,033 i - - 0.30 0.14 K
ZINC, DISSOLVED mg/L 5 ND(0.020) 0.027 NDC0.020) -- - ND(0,020) 0.026 R

J:\DBASEGRF\CHEM\3000tSM9Vribk 5.5



Table 5=5
Comparison of TAL Metals Detections in. Groundwater

With USEPA Drinking Water Regulations
Foar County Landfill Site

Fultc-n county, Indiana

Page 11 (a)
Daie Printed: January 3i, 1996

Location;

ustsSssslss:

Paramsiers

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY, DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM, DISSOLVED
CALCIUM
CALCIUM, DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT
COBALT. DISSOLVED
COPPER
COPPER. DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD, DISSOLVED
MAGNESIUM
MAGNESIUM. DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY. DISSOLVED
NICKEL
NICKEL, DISSOLVED
POTASSIUM
POTASSIUM, DISSOLVED
SELENIUM
SELENIUM, DISSOLVED
SILVER
SILVER, DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

Units

mg/L
mg/L
rag/L

itlg/L
mg/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L

MCL

.2

.2
.006

,05

2

.004
,004
.005
.005
„
_
,1
.1

_

1.3
i.3

.3

.3
,015
.015

__

.05
,05

.002

.002

.1
_

_

,05
.05

.1
==

_

.002

.002

P-28C2
GW-WF-024

06/03/94

NDC0.05Q)
NDC0.030)
NDCO.OSO)

0,018
NDCO.OOSO)

0.13
0,034

NDCO.OOSO)
NDCO.OOSO)
NDCO.OOSO)
NDfO.0050;

210
87

NDCO.OIO)
0.029

NDCO,0!0)
0.032

NDC0.020)
:::::::i::-:::-:̂ :::̂ :::̂ :::::iS:-̂ :
':':':"""':':"':':'T'K':Ku5:':':ij

NDC0.0030)
91

,...., ....... ,,,...,.,.. 32 v/i

iiiiisiliiSliiii
NDcawxilb)
NDCO.OOQ50;

0.031
5,4
1.2

NDfO.OOSO)
NDCO.OOSO)
NDfO.OiO)
NDCO.OIO)

4.0
4,0

NDC0.010)
NDfO,010)

P-28C3
GW-SC-46

10/19/95

~
_

NDC0.060)
NDC0.060)
NDCO.OiO)
NDCO.OIO)

NDC0.20)
ND(0,20) U

NDCO.OOSO)
NDfO.OOSO;
NDCO.OOSO)
NDCO.OOSO)

~
-

NDfO.OIO)
NDCO.OIO)

__

.=

__

—

„

__

NDiO.0030;
ND(0,0030)

„
__
_
._

NDC0.0002)
NDC0.0002)
ND(0,040)
NDC0.040)

__
„
„
—
—
-
_
^

NDCO.OIO)
NDfO.OiO;

P-29A

GW-WP-021
06/03/94

NDCO.OSO)
NDCO.OSO)
NDCO.OSO)

0.023
0.0099

0.36
0.23

NDCO.OOSO}
NDCO.OOSO)
NDfO.OOSO)
NDCO.OOSO)

320
200

0.041
NDfO.OIO)

0.027
0.015
0,034

NDip.p2p)
tt^- î !î ::-:-:-:-:-:-:4^4;̂
SiSsSi&iSS^stS
l̂illllllisolsli;

1 ND(0;b030)
130

......................87...
llllllls*55:l

NDi'0.00020';
ND&00050)

0.065
0.022

9.8
3,4

NDCO.OOSO)
NDCO.OOSO)
NDC0.010)
NDC.0,010)

55
55

NDCO.OIO)
NDCO.OiO)

F-29C2

GW-WP-049
06/05/94

NDCO.Q5Q)
NDC0.050)
NDCO.Q3Q)
ND(0.030)

0.0073
0.0066

0,071
0.067 R

NDfO.OOSO)
NDCO.OOSO)
NDCO.OOSO)
NDCO.OOSO)

94
89

NDCO.OIO)
NDCO.OiO;
NDCO.OIO)
NDCO.OIO)
ND(0,020)
NDC0.020)mmmmmm.

!f!iii;i!£j:i
NDCO^ObSbj
NDCO.OOSO)

35
33

NDC0.00020;
NDC0.00050)

0.011 R
NDCO.OIO)

1.3
1.3

NDC0.0050)
NDCO.OOcO)

NDCO.OIO)
NDCO.OiO)

4.3
4.3

NDfO.OiO)
NDC0.016)

P-30C1
GW-WP-045

06/05/94

NDCO.OSO)
NDCO.OSO)
NDC0.030)
NDC0.030)

NDCO.OOSO)
NDCO.OOSO)

0.037
0.037 R

NDCO.OOSO)
NDCO.OOSO}
NDCO.OOSO)
NDCO.OOSO)

89
89

NDCO.OIO)
NDCO.OiO!
ND(O.OIO)
NDCO.OIO)
NDC0.020)
NDCp,p20)

;̂ :i:;:;:;:|:;:;:;:;:;:|:;:j:|:;:i:;-K;89i:-::-
:|:S;¥:::s;:s;;;:;;;:j;gjBag;;

NDcb.p036)
NDC0.0030)

38
38

NDCO;00020)
NDCO.OOOSO)

NDCO.OIO)
NDCO.OiO;

0.89
0.89

NDCO.OOSO)
NDC0.0060)

NDCO.OIO)
NDCO.OiO)

3,6
3.6

NDfO.OiO)
NDC0.016)

P-30C2
GW-WP-043

06/05/94

NDCO.OSO)
NDCO.OSO)
ND(0,030)
NDCO.OSO)

O.OiO
0,010

0.11
0,11 R

NDCO.OOSO)
NDf.0,0050)
NDCO.OOSO)
NDfO.OOSO)

86
86

NDfO.OiO)
NDCO.OIO)
NDfO.OiO)
NDCO.OIO)
NDC0.020)
ND(0.02p)

i1:-:;:::;::::::::::;:;:::::::::::;:;:;:̂ :;:̂ ::::::llllillll
NDfO-0030)
NDC0.0030)

28
28

i;g;:;ffi;s;*s6i;̂ *s;

NDCO:00020)
NDfO.00050)

0.014 R
NDfO.OiO)

0.98
0.95

NDfO.0050)
NDC0.0060)
NDfO.OiO)
NDCO.OIO)

4.6
4.6

NDCO.OiO)
NDC0.016)

P-30C3
GW-SC-027

10/17/95

—
NDC0.060;
NDC0.060)

0.011
O.Oii

NDC0.20)
NDC0.2Q)

NDCO.OOSO)
NDC0.0050)
NDCO,0050)
NDCO.OOSO)

•-

NDCO.OIO)
NDCO.OIO)

—
--
—
--
—
—

NDCO.OOSO)
NDCO.OOSO)

—

--
—

NDC0.0002)
NDC0.0002)
NDCO,040)
NDC0.040)

—
—

—
-
--
—
—

NDCO.OiO)
NDCO.OiO)

J:\OBASEGRP\CHEM\SOOIASat9\TiMe J.S Enceeduice



Table 5.5
Comparison of TAL in Groundwater

With USEPA Drinking Water RagulaiiGiis
Four County Landfill Site
Fulton county, Indiana

Page l l (b )
Date Frinied: January 3i, S996

Lscstion:

usis Sampled:

FusnisiSiS

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC. DISSOLVED

i/n/ts

mg/L
mg/L
mg/L

MCL

P-28C2
GW-WP-024

06/03/94

0,030
ND(Q.OIO)

O.i6
0,056

P-2SC3
GW-SC-46

10/19/95

F-29A
GW-WP-021

06/03/94

0.043
ND(O.OIO)

0.17 K
0.036

P-29C2
GW-WF-049

06/05/94

NDiQ.QiO;
NDrO.OiOs
NB(0.020)
NDfO.020)

P-30C1
GW-WP-045

06/05/94

ND(O.OiU)
NDsO.OiO;
ND(0,020)
NDC0.020)

P-30C2
OW-WP-043

06/05/94

ND{0,010)
NDiQ.OlO!
ND(0,020)
ND(0.020)

P-30C3
GW-SC-027

10/17/95

J:\DBASEGRP\CHEM\JOOOU369ttiMe 5.5 Eseetdancs



Table 5,5
Co-i-parisos of TAL Detections in Groundwater

With USEFA Drinking Water Regulations
Four County Landfili Site

Fulton county. Indiana

Page i2(a)
Date Printed: January 3i, 1996

Locitwa:

usi-SampM:

psramsisrs

ALUMINUM
ALUMINUM, DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT
COBALT, DISSOLVED
COFFER
COPPER DISSOLVED
IRON
IRON, DISSOLVED
LEADLEAD. DISSOLVED
MAGNESIUMMAGNESIUM. DISSOLVEDMANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL. DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM, DISSOLVED

Unn$

mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
rng/L
rng/L
me/L
rng/L
mg/L
mg/L
mg/L
mg/L
rng/L
riig/L
rng/L
mg/L
IHg/L
mg/L
mg/L
mg/L
rng/L
rng/L
rng/L.
mg/L
rng/L
mg/L
rng/L
iTsg/L
mg/L

MCL

.2

.2
.006

.05

.004

.004

.005

.005

.1

.1

1,3
1.3

.3

.3
.Gi5
,015

,05
.05

,002
.002

.i

.1

.05
,05

.1
,1

.002

.002

Dupi.

NDfO.060)
ND(0.060)
NDCO.OIO)
ND(0,OIO)

NDC0.20)
NDfO.20)

ND(0,0050)
NDC0.0050)
NDfO.0050)
ND(0.0050)

NDfO.OiO)
ND(O.OIO)

NDCO.G030)
NDfO.0030)

ND(0.0002)
ND{0.0002)

NDfO.040)
ND(0,040J

ND(O.OIO)
NDfO.OiO)

P-30C4
GW-SC-025

10/17/95

__

NDfO.060)
NDCO.OoO)

0.012
0.010

ND(0,20)
NDC0.20)

NDfO.0050)
NDCO.OOSO)
NDfO.0050)
NDCO.OOSO)„

__
0,010

NDCO.OIO)

__
._
—
_
,.

0.010
NDfO.0030)

_

__

„

ND(O.OG02;
ND(CrOOQ2)

NDC0.040)
ND(G.G4G)

„
__
—
„
__
„
^_
_

NDfO.OiO)
Nnm.mm

P-31A
GW-SC-OI4

04/27/95

ND(0,050)
NDC0.030)
NDfO.030)

0,024
0.016
0.046
0,028

NDfO.0050)
ND(0,0050)
NDCO.OOSO)
NDfO.0050)

230
210

0.054
NDC0.010)

0.030
0,024

NDCQ.095) U
NDfO.020)mmmmmmm ;;:-:-:•:-:-::;:;: : :::::•: -:•:-:-:-':"•:•:•:-:• •:

'
0.0044

SB
81

iiifimmmss
"'Nbcb"bb02)"

NDfO.0002)
0.080

NDfO.035) U
2,3
1.5

NDfO.0050)
0.0066

NDfO.OiO)
NDCO.OIO)

130
120

NDfO.OiO)mmmmzmsm

P-31C1
GW-WP-067

06/07/94

0,064
NDfO.050)
ND(0,030)
NDfO.030)

NDfQ.0050)
NDC0.0050)

0.060
0,064

NDCO.OOSO)
NDfO.0050)
NDCO.OOSO)
NDfO.0050)

96
100

NDfO.OiO)
NDCO.OsO)
NDCO.OIO)
NDfO.OiO)
NDC0.020)
NDfO.020)mimmMm

NDfO.0030)
NDC0.0030)

35
37

0.047
0.043

NDC0.00020)
NDfO.00020!

NDfO.OiO)
NDCO.OIO)

2.8
2,9

NDfO.0050)
ND(0,0050)

NDfO.OiO)
NDCO.OIO)

9.1
9.7

NDC0.010)
NDiO.010)

P-3iC2
GW-WP-077

06/08/94

0 IS
NDCO.OSO)
NDfO.030)
NDC0.030)

0.0! I
0.0085

0.11
0.11

ND(0,0050)
NDfO.0050!
NDfO.OOSOJ
NDC0.0050)

94
94

NDCO.OIO)
NDfQ.OiO)
NDCO.OIO)
NDfO.OiO)
ND(0,020)
NDC0.020)wtf^SMim ;

;
NDfO:0030)
ND{0,0030)

35
35

•:

:::ND7af)W5ot::;

NDC0.00050)
NDfO.OiO)
NDC0.010)

1.6
1,5

NDC0.005Q)
NDfO.OOSO)

NDCO.OIO)
NDfO.OiO)

7.0
7.0

NDCO.OIO)
NDfO.OiO)

F-31C3
GW-SC-021

04/27/95

0.12
ND(0,050)
NDfO.030)
ND(0,030)

0.010
NDfO.0093) U

0,12
0.12

NDfO.0050)
NDCO.OOSO)
NDfO.0050)
ND(0,0050)

96
92

NDCO.OIO)
NDfO.OiO)
ND(0,010)
NDCO.OIO)
NDfO.020)
NDC0.020)

:-:-:-:-:• :-:•:•:•:•:•: -:-^v :-:•:•:• '.•^•'.•fi.«<

^ssiMXtzist!:Ndcb"o6ibT
NDfO.0030)

31
30

mmmmMSm
0.048

NDfO.0002)
NDC0.0002)

NDfO.OiO)
ND(O.OIO)

1.0
1.0

NDCO.OOSO)
NDfO.0050)

NDCO.OIO)
NDfO.OiO)

5.4
5.4

ND(O.OIO)
NDfO.OiO)

P-31C4
GW-SC-020

04/27/95

NDC0.050)
NDfO.OSO)
NDC0.030)
NDfO.030)

0.015
NDC0.013) U

0.14
0.14

NDfO.0050)
ND{0,0050)
NDCO.OOSO)
NDfO.0050)

90
88

ND(O.OIO)
NDCO.OIO)
NDfO.OiO)
NDsO.010)
NDfO.020)
NDC0.020)mimmmmmmmimm

NDC0.0030)
NDfO.0030)

29
28

HSSiSSSSBSfSSISS

ND(6!66o2)
NDCO.OIO)
NDCO.OIO)

0.97
1.0

NDCO.OOSO)
NDfO.0050)

ND(O.OIO)
NDfO.OiO)

5.2
5.2

ND(O.OIO)
NDCQ.Q10)
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Table 5,5
Comparison of TAL Metals Detections in Groundwater

With USEPAprinking
Fo»r Coanty Landfill Site
Fulton county. Indiana

Page 12 (b)
Date Printed: January 3i, 1996

Loca-ion:
SsmgisLD.;
Date Ssmpisd:

P-30C3
GW-SC-029

!0/!7/95
Dupl.

P-30C4
GW-SC-025

10/17/95

P-31A
Gw-SC-014

04/27/95

P-31C1
GW-WP-067

06/07/94

P-31C2
GW-WP-077

06/08/94

P-31C3
GW-SC-021

04/27/95

P-31C4
GW-SC-020

04/27/95

Units MCL

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC. DISSOLVED

mg/L
mg/L
mg/L
mg/L

NDiO.OiO)
ND(0,010)

O.Q50
NDsO.020^

NDfO.OiO>
ND(0,010)

0.02!
0,02:

ND(0,010)
ND(O.OiO)

0.025 R
0,025

ND(O.OIO)
ND(O.OiO)
ND(0,033) U

0.027

ND(O.OiO)
NDfQ.010^
NDC0.020) UJ
ND{Q.02Q)
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5.5
Comparison of TAL Detections in Grosindwater

With USEFA Brisking Water
Four County Landfiii Site
Fulton county, Indiana

Page 13 (a)
Date Printed: January 31, 1996

Lscsaea:

Date Sampled:

Parameters

ALUMINUM
ALUMINUM, DISSOLVED
ANTIMONY
ANTIMONY, DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT, DISSOLVED
COPPER
COPPER, DISSOLVED
IRON
IRON, DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM, DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED
NICKEL
NICKEL. DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM, DISSOLVED

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
!t!g/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MCL

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

,2
.2

,006

.05

.004

.004
,005
.005

1.3
1.3

.3

.3
.Oi5
,015

.05

.05
,002
.002

.1

.05

.05
.1
.1

.002

.002

F-32A
GW-SC-009

04/26/95

NDfo'cBO)
ND(0.030)

0.018
ND(O.OOSO)

0.22
O.OS6

ND{0,0050)
NDiO.0050;
ND(0.0050)
ND(0.0050)

210
140

0.076
ND(O.OIO)

0.040
0.010

ND(0,074) U
NDiO.020)mmmmmm,.,,......,....,.,,....

ND(0.0030)
82

..,.„.„„.,„ ,,S9,,,

Illllllililil
1 " " 'NJ5/0 . 0002V

NDiO.0002)
0.075

ND(O.OIO)
4.8
2,3

NDiO.0050;
ND(0,0050)

NDiO.010;
ND(O.OIO)

18
19

ND(O.OIO)
NDfO.OiO;

F-32C2
GW-WP-069

06/07/94

NDfO.050!
NDC0.050)
NDfO.030;
ND(0,030)

0.0097
0.0093

0,10
0.10

NDfO.0050;
ND(0.0050)
ND(0.0050;
ND(0,0050)

85
85

ND(O.OIO)
NDiO.OiO;
ND(O.OIO)
NDiO.OiO)
NDfO.OzO'i
NDC0.020)

^it^^fM^fg™
:::::ND(()"6^f6)"

NDfO.0030;
29
29

?Si:S:!:i::i;:;i::;:S:;:;*i:ĵ l5;:;:;
||||||||||̂ i|;;

Nibsbidobio;
ND(o!o0020)

NDiO.oio;
NDfO.010';

0.94
1.0

NDiO.0050)
NDfO.0050;

ND(O.OIO)
NDfO.OIO;

4,0
4.1

ND(O.OIO)
NDiO.OiO)

P-34*B
GW-WP-062

06/07/94

.:::;:;:;:i:i:i:i'̂ ::::;;;:;:::;::>:-:-::::??::;::>

NDiO JO)
NDfO.030)

0,018
NDiO.0050)

0.22
0,063

NDfO.0050;
ND(0,0050)
NDiO.0050)
NDfO.0050;

420
ISO

0,042
NDiO.OiO!

0.025
NDiO.OiO)

0.046
ND(0.020)

0:053
NDiO.0050;

180
54

'i&î îiiSSSSSSS^?Illllliill
NDibVoooiO)
ND(0.00050)

0.066
0.010

9.5
1.9

ND(0,0050)
NDiO.0050;

ND{0,010)
NDiO.010;

27
27

NDfO.OiO;
NDiO.OiO)

P-34*C1
GW-WP-073

06/08/94

0.0079 J
NDfO.050;

ND(0.00060)
NDiO.030;

0.013
0.0085 J

0.10 J
0.060

NDiO.0050)
NDfO.0050;

ND(O.OOS)
NDiO.OQSO;

90
86

0.028
ND(O.OIO)
NDiO.010;
NDfO.OlOs
NDiO.020)
NDfO.0201;

0.026 J
NDfO.0000601!

ND(0.0030)
37
35

ND{0.00050)
NDfO.00050;

0.026
NDiO.OiO;

1,6
1.5

NDfO.OGGiOs
NDiO.0050)

NDfO.010)
NDiO.010)

5.9
5,9

NDiO.00020;
ND(0,OIO)

?-34*Ci
QW-WP-075

06/08/94
Dupi,

'"""• NbioVio;
ND(0,030)
NDiO.030)

0.013
0,011 J

0.10
0.05S

ND(0.0050)
NDfO.0050;
ND(0,0050)
NDiO.0050)

90
90

0.029
NDfO.OIO)
NDiO.OiO)
NDfO.OiO)
ND(0.020)
NDiO.020)

O.S4 J
NDfO.0030)
ND(0.0030)

37
37

ND{0;00650)
NDiO.00050)

0,025
NDiO.010)

1.8
1.6

NDfO.0050;
NDiO.0050)

NDfO.OiO;
ND(O.OIO)

6.0
6,0

NDiO.OiO)
NDfO.OIO)

P-34*C2
GW-WP-071

06/08/94

ND{0:050)
NDfO.030;
ND(0,030)

0.0092
0.0068
0.087
0.074

NDfO.0050)
NDiO.0050)
NDfO.0050;
ND(0,0050)

92
88

0.013
NDfO.OiO'i
ND(O.OIO)
NDiO.010;
ND(0.020)
NpiU.p2p)

:;!::?:;::-;S;S;:;S;:;8S:s:3i:i:;;:-
IliSj^^SxsSijijjiK

NDib'boSol
NDfO.OOSO)

31
30

mmmmmmNDfbVdobib)
NDiO.00050)

0.015
ND(O.OIO)

1.3
1.1

NDiO.0050;
NDfO.OOSO)

0.012
ND(0,010)

4.3
4,3

ND(O.OIO)
NDfO.OiO;

P-34*C3
GW-SC-039

10/18/95

-
NDiQ.060)
ND(0.060)
ND(O.OIO)
NDiO.010;

ND(0,20)
ND{0.20)

NDfO.0050;
ND(0,0050)
NDiO.0050)
NDfO.0050)

—
--

ND(0,010)
NDiO.OiO)

--
--
—
-
—
—

0.0038
NDfO.0030;

—
—
—
--

NDfO.0002;
NDC.0.0002)

NDfO.040)
ND(0,040)

—
—
-
-
—
--
—
—

ND(O.OIO)
NDfO.OiO)
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5.5
Comparison of TAL Metals Detections irs Groundwater

With USEFA Water Regulations
Four County Landfill Site
Fulton county. Indiana

Fags 13 (b)
Date Printed: January 3i, i996

Location:
Sansls I.D.:
DstgSsnsisd:

Parameters

F-32A
GW-SC-009

04/26/95

P-32C2
GW-WP-069

06/07/94

P-34*B
GW-WP-062

06/07/94

P-34*C1
GW-WP-073

06/08/94

?-34*CI
GW-WP-075

06/08/94
Dupl.

P-34*C2
GW-WP-071

06/08/94

P-34*C3
GW-SC-039

10/18/95

Units MCL

VANADIUM
VANADIUM. DISSOLVED
ZINC
ZINC. DISSOLVED

mg/L
mg/L
mg/L
mg/L

0.035
ND(O.OIO)

0.18
ND(0.026) U

NDCO.OiO)
ND(O.OIO)
NDC0.020)

0.02 i

0.039

0.32
0.022

ND(O.OSO)
NDtO.0105

0,054 R
0.054 J

NDfO.010)
NDS0.010)

0.037 R
ND(0.020) UJ

ND(O.OIO)
NDCO.OIO)

0.032
0,024
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Table 5.5
Comparison of TAL Detections in Ground-water

With USEPA Ddnking Water Regulations
Fonr County Landfill Site
Fulton county.

Page 14(a)
Date Frinied: January 31, 1996

Location:
Sample I.B.:
DsisSsmpisd:

rsnmsiws

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM. DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT
COBALT, DISSOLVED
COPPER
COPPER. DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM, DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY. DISSOLVED
NICKEL
NICKEL. DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER, DISSOLVED
SODIUM
SODIUM, DISSOLVED
THALLIUM
THALLIUM, DISSOLVED

P-34*C4
GW-SC-035

10/18/95

RBLK(Mvv=28B)
GW-WP-018

06/02/94

RBLK(MW-3!B)
GW-WP-030

06/06/94_

RBLK(MW-33B)
GW-WP-072

06/08/94

Uniis

mg/L
mg/L
mg/L
mg/L
mg/L
"ig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
~g/L
ittg/L
rng/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
mg/L
mg/L
mg/L
STig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

aftt

RBLKCMW-33B)
GW-WP-072R

06/08/94
Reana! 1

RBLK(MW-33B)
GW-WP-072S

06/08/94

RBLK(MW-33B)
GW-WP-072Y

06/08/94

,2
.2

,006

.05
„
2
.,

.004

.004
,005
.005

„
_
.1
,1
„
—

1,3
1.3
.3
,3

.015

.015
„
__

,05
.05

,002
.002

,!
.!
—
—

.05

.05
.1
,i
_
„

.002

.002

ND(0.060)
ND{0.060)

O.OiS
0,010

NDC0.20)
ND(0.20)

ND(Q.0050)
NDsO.0050)
NDCO.OOSO)
ND(0.005Q)

—
—

0.036
ND(O.OIO)

—
_
„
__
_
__

ND(0.0030)
—
__
__
-

ND(0,0002)
NDC0.0002)

ND(0,040)
ND{0.040)

—
—
—
—
—
-
—
„

ND(O.OIO)
ND(O.OiO)

ND(0,050)
NDC0.050)
NDsO.030)
ND(0,030)

NDCO.Q050}
NDfO.OOSO)

NDCO.OlO)
ND?0.010;

ND(0,0050)
NDCO.OOSO)
ND(0.0050)
NDiO.0050)

0.22
0,22

NDCO.OIO)
NDfO.OiOs
ND(O.OIO)
NDCO.OIO)
ND(0,020)
NDC0.020)

0.052
ND(0,025)

NDC0.0030)
NDsO.OOSOf

ND(0,20)
ND-0.20)

ND(0,010)
NDCQ.QIO!

ND(0.00020)
NDC0.00050)

NDfO.OiOi
NDCO.OlO)

NDfO.20)
ND(0,20)

ND(0.0050)
ND(0,0050)

NDC0.010)
ND(O.OiO)

0.28
0.41

ND(O.OIO)
ND(O.QSO)

NDsO.050;
ND(0,050)
NDC0.030)
ND(0,030)

ND(0.0050)
NDfO.0050)
ND(0,010)
NDCO.OiO)

ND(0,0050)
NDCO.OOSO)
NDiO.0050;
ND(0,0050)

ND(0.20)
ND(0.20)

ND(O.OIO)
NDfO.010)
ND(0,010)
NDCO.OiO)
NDiO.Q2G}
NDC0.020)

0.047
0.034

NDC0.0030)
ND(0.0030)

NDC0.20)
NDCQ.20)

ND(O.OIO)
NDCO.OIO)

NDfO.00020;
NDC0.00020)

NDiO.OlO)
NDCO.OIO)

NDC0.20)
ND(0,20)

NDC0.0050!
ND{0,0050)

NDCO.OIO)
NDfO.010)

0,26
0.26

NDC0.010)
NDCO.OIO)

0.058

NDC0.030)

NDCO.OOSO)
—

NDCO.OIO)
-

ND(0.0050)
—

NDCO.OOSO)
.-
—
--

NDCO.OIO)
--

ND(O.OiO)
-

NDC0.020)
—
—
-

0,0045
—

0,40
—

ND(O.OiO)
-

NDiO.00050)
—

NDCQ.OIO)
—

NDC0.20)
—

NDCO.OOSO)
.-

NDCO.OIO)
-

0,27
—

ND(O.OiO)
--

0.073

0.043

NDCO.OOSO}
—
-
—

NDsO.OOSO)
—

ND(0.0050)
—
-
—

NDCO.OIO)
—

0.024
—

NDC0.020)
—
-
--

NDC0.0030)
—
—
—

0,027
—

NDfO.00050)
—
—
—
—
-

NDCO.OOSO)
—

NDCQ.OIO)
—

0.27
--

NDC0.010)

NDC0.050)

NDC0.030)

—
ND(O.OIO)

-
—
—
—

ND(0,20)
--
—
-

ND(O.OIO)
—
—
--

NDC0.025)
-
-
—

0.31
—

NDCO.OIO)
-
—
—

NDCO.OIO)
—

NDC0.20)
—
—
—
—
-
—
-
-
—

NDC0.050)

NDC0.030)

--
—

ND(O.OiO)
—
—
—
—
-•

NDC0.20)
—
-
—

ND(O.OiO)
—
—
—

NDC0.025)
--
—
—

0,21
—

ND(O.OiO)
—
—
—

NDCO.OIO)
—

NDC0.20)
—
—
—
-
~-
—
-
—
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Table 5,5 page w w
Comparison of TAL Metals Detections in GrQ«nd«-aier Date Printed; January 31, im

Wate^Reguiations
Four County Landfill Site
Fulton county. Indiana

Location: P-34'C4 RBLK(MW-28B) RBLKCMW-31B) RBLK(MW-33B) RBLK(MW-33B) RBLK(Mw-33B) RBLK(MW-33B)
Ssiw!s!.D.: GW-SC-035 GW-vvF-018 GW-WF-Q50 OW-WP-072 GW-WP-072R GW-WP-072S GW-WP-G72Y
usisSsnipied: 10/18/95 06/02/94 06/06/94 06/08/91 06/08/94 06/08/94 06/08/94

Reanal 1
rsrsmstsfs Units MCL

VANADIUM mg/L -- -- ND(O.OIO) ND(O.OIG) ND(O.OIO)
VANADIUM. DISSOLVED nie/L - - NDiu.OiOs NDsO.OiO) -- ND(G.OiQ)
ZINC nig/L 5 -- ND(0,020) 0,021 0,046
ZINC, DISSOLVED mg/L 5 -- ND(0.020) O.Q21 - 0.044
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5,5
Comparison of TAL Detections in Groundwater

With USEFA Brisking Water
Four County LandHII Site
Fulton county, Indiana

Fags 15 (a)
Date Printed: January 31, 1996

loatua:
Si®sisi.D.:

Parameters

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC. DISSOLVED
BARIUM
BARIUM, DISSOLVED
BERYLLIUM
BERYLLIUM, DISSOLVEDCADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM. DISSOLVED
COBALT
COBALT, DISSOLVED
COFFER
COPPER DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD. DISSOLVED
MAGNESIUM
MAGNESIUM, DISSOLVED
MANGANESE
MANGANESE, DISSOLVED
MERCURY
MERCURY, DISSOLVED

NICKEL. DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM. DISSOLVED
SILVER
SILVER. DISSOLVED
SODIUM
SODIUM. DISSOLVED
THALLIUM
THALLIUM, DISSOLVED

Units

rng/L
mg/L
mg/L
mg/L
mg/L
rng/'L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
nig/L
mg/L
mg/L
ing/L
mg/L

Aj«

,2
.2

,006
—

.05
_

2
„

.004

.004

.005

.005
—
__
.!
.1
„
__

1.3
1.3
.3
,3

.015
,015

-
„

.05

.05
,002
.002

.1

.1
—
„

.05

.05
.i
.1
-
—

.002

.002

RBLK(F-i)
GW-WP-086

06/14/94

NDfO.OSO)
__

ND(0.030)
—

NDC0.0050)
_

ND{0.010}
..

ND<0,0050)
._

ND(O.OOSO)
_

ND(0.20)
-_

ND(O.OIQ)
„

ND(O.OIO)
__

ND(0,020)
__

ND(0.025)
__

ND(0.0030)
==

ND(0.20)
„

ND(O.OIO)
..

ND(0,00050)
-

ND(O.OiO)
—

NDiO.20)
__

ND(O.OOSO)
__

NDfO.GlO)
__

0.37
„

ND(O.OIO)
--

RBLK(F-i)
GW-WP-086R

06/14/94
Rcana! i

..
NDiO.050)

ND(0.030)
—

ND{0.0050)
—

ND(O.QIO)
,.

ND(0.0050)
—

ND(0,0050)
—

ND(0,20)
—

ND(O.OiO)
—

ND(O.OIO)
„

ND(0.020)
—

NDC0.025)
—

ND(0.0030)
—

ND(0.20)
—

NDiO.OiO)
„

ND(0.00050)
—

ND(O.OIO)
—

ND(0,20)
—

ND(0,0050)
-

ND(O.OIO)
—

0.37
—

ND(O.OIO)

RBLK(P-4C1)
GW-WP-002

06/01/94

ND(O.OSO)
—

ND(0.030)
—

ND(0.0050)
—

NDfO.OlO)
—

NDfO.0050)
—

NDC0.005Q)
„

ND(0.20)
—

ND(O.OIO)
—

ND(O.OIO)
—

ND(0.020)
—

ND(0.025)
-,.

ND{.0030)
—

ND(0,20)
—

ND(O.OIO)
—

NDfO.00050)
—

ND(O.OIQ)
—

0.25
„

ND(0.0050)
„

ND(O.OIO)
„

0.54
—

ND{0,010)
-

RBLK(?-4C1)
GW-WP-002R

06/01/94
Reanal 1

„
ND(0.050)

--
ND(0.030)

—
NDfO.0050)

—
NDfO.OlO)

—
ND(0,0050)

—
NDsO.0050)

--
Q.42

—
ND(O.OIO)

—
ND(O.OIO)

—
ND(0.020)

--
ND(0.025)

—
NDCO.OG30)

-
0.21
-

ND(O.OIO)
—

ND(0,00050)
—

ND(O.OIO)
—

ND(0.20)
-

ND(0.0050)
--

ND(O.OiO)
-

0.52
—

ND(O.OIQ)

RBLK(?-11A)
GW-WP-085

06/08/94

0,10
—

ND(0,030)
—

ND(0.0050)
—

ND(O.OIO)
--

ND(0.0050)
—

ND(0,0050)
—

0,39
—

ND(O.OIO)
—

ND(O.OiO)
—

ND(0.020)
—

0,038
—

ND(0,0030)
—

0.21
—

ND(O.OIO)
—

ND(0.0050)
—

ND(O.OIO)
—

ND(0,20)
—

ND(0,0050)
—

NDfO.OlO)
—

0.47
—

ND(O.OiO)
—

RBLK(P-ilA)
GW-WP-085R

06/08/94
Rsanai i

0.071

ND(0.030)
—

ND(0,0050)
-

NDfO.OlO)
—

NDCO.OOSO)
—

ND(0.0050)

ND(0,20)
—

ND{0,010)
-

NDfO.OlO)
-

ND(0.020}
-

ND(0.025)
--

ND(0.0030)
--

ND(0,20)
-

ND(0,010)
—

ND(O.C-3050)
—

ND(O.OIO)
—

ND(0.20)
-

NDSO.0050)
-•

ND(O.OIO)
--

0,44
—

ND(0,010)

RBLK(F-24C2)
GW-SC-015

04/26/95

ND(O.OSO)
—

ND(0.030)
—

ND(O.OG5G)
—

ND(O.OIO)
—

ND(0,0050)
—

ND(0.0050)
—

ND(0.31) U
—

ND(O.OIQ)
--

ND(O.OIO)
—

ND(0,020)
—

ND(0,062) U
—

ND(0.0030)
—

ND(0.20)
«

ND(O.OIO)
—

ND(0.0002)
—

0,018
—

NDfO.20)
—

NDfO.0050)
—

NDfO.OlO)
—

0.30 R
—

ND(O.OIO)
—
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Table 5,5 "§=
Comparison of TAL Detections in Groiindvrater Daw Printed: January 31,1996

With USEPA Drinking Water
Four County Landfill Site
Fulton county,

RBLK(?=i) RBLK(F-i) RBLK(?-4C1) RBLKCP-4C1) RBLK(P-liA) RBLK(F-iiA) RBLK(?-24C2)
SsaaisLD.: QW-WP-086 GW-WP-086R GW-WP-002 GW-WP-OG2R GW-WP-085 GW-WP-085R GW-SC-OI5
usssSssipiss: 06/14/94 06/14/94 06/01/94 06/01/94 06/08/94 06/08/94 04/26/95

Reaaai i Reanal 1 Reanai i
Psismsisss units MCL

VAN Ann IM ms/L - NDfO.OiOi -- NDCO.OiO) - ND{0,010) -- ND(O.OiO)
VANADIUM. DISSOLVED mg/L - -- ND(O.OIO) - ND(O.OiO) - NU(O.OIO)
ZINC ' m2/L 5 NDsO.020) -- 0.10 -- 0,023 _ - 0.032 R
ZINC, DISSOLVED rng/L 5 -- ND(0,020) -- 0.027 - Nu(0.020)
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_ 5,5
Comparison of TAL Metals Detections in Groundwater

With USEPA Drinking Water
Four County Landfill Site
Fulton county,

page 16 (s)

Dale Printed: January 31, 1996

Location:

Osfs Ssnsies:

Panmeteis Units

RBLK(P-27C4)
W-SC-51
10/19/95

RBLK(P-29A)
GW-WP-019

06/03/94

RBLK(P-29A)
GW-WP-019R

06/03/94
Reanal 1

RBLK(P-34*C4)
W-SC-033

10/18/95

ALUMINUM
ALUMINUM. DISSOLVED
ANTIMONY
ANTIMONY. DISSOLVED
ARSENIC
ARSENIC, DISSOLVED
BARIUM
BARIUM, DISSOLVED
BERYLLIUM
BERYLLIUM. DISSOLVED
CADMIUM
CADMIUM. DISSOLVED
CALCIUM
CALCIUM. DISSOLVED
CHROMIUM
CHROMIUM, DISSOLVED
COBALT
COBALT. DISSOLVED
COPPER
COPPER. DISSOLVED
IRON
IRON. DISSOLVED
LEAD
LEAD, DISSOLVED
MAGNESIUM
MAGNESIUM, DISSOLVED
MANGANESE
MANGANESE. DISSOLVED
MERCURY
MERCURY. DISSOLVED
NICKEL
NICKEL. DISSOLVED
POTASSIUM
POTASSIUM. DISSOLVED
SELENIUM
SELENIUM, DISSOLVED
SILVER
SILVER, DISSOLVED
SODIUM
SODIUM, DISSOLVED
THALLIUM
THALLIUM. DISSOLVED

mg/L
mg/L
rng/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
rng/L
rng/L
mg/L
mg/L
rng/L
mg/L
rng/L
mg/L
mg/L
rng/L
rng/L
mg/L
mg/L
rng/L
rng/L
mg/L
ir,g./L
mg/L
rng/L
rng/L
rng/L
mg/L
sr.g/L
mg/L
mg/L
mg/L
rng/L
rng/L
mg/L
mg/L
mg/L
mg/L

,2
.2

.006

.05

.004

.004
,005
.005

.1

.i

i.3
1.3
.3
,3

.015

.015

,05
.05

.002

.002
.i
,1

.05
,05

.1

.002

.002

NDfO.050!
NDC0.060)
NDiQ.Q10)
NDfO.010^

NDC0.20)
NDC0.20)

NDiO.OOSO)
NDiO.OOSO)
NDiO.OOSO)
NDC0.0050)

NDiG.OlO)
ND(O.OiO)

NDC0.0030)
NDfO.0050)

ND(0.0002)
NDC0.0002)

NDi'0.040)
NDC0.040)

NDCO.OIO)
ND(O.OiO)

ND(O.OSO)
—

NDfO.030)
—

ND(O.OOSO)
—

NDCO.OIO)
—

NDiO.OOSO)
—

NDfO.0050)
—

NDC0.20)
—

ND(O.OIO)
—

NDCO.OIO)
—

NDC0.020)
—

ND(0.025)
.,

NDC0.0030)
—

ND(0.20)
—

ND(O.OIO)
—

ND(0.00020)
—

ND(O.OIO)
—

ND{0.20)
—

NDiO.OOSO)
„

NDC0.010)
—

0.31
__

ND(O.OIO)
--

-
NDC0.050)

—
ND(0.030)

—
NDfO.OOSO)

—
NDC0.010)

—
NDC0.0050)

—
ND(0,0050)

—
ND(0.20)

—
ND(Q.QiO)

—
NDiO.010)

—
NDC0.020)

—
ND(0.025)

~
ND(0.0030)

-,
NDiO.20)

—
NDCO.OIO)

—
NDC0.00050)

—
ND(0,0!0)

—
ND(Q.20)

-
NDfO.OOSO)

—
ND(O.OiO)

—
0.31

--
NDCO.OIO)

NDC0.060)
NDfO.060;
ND(O.OIO)
NDiO.OlQ)

NDfO.201:
NDC0.20)

NDfQ.0050)
NDfO.OOSO)
NDiO.OOSO)
NDiO.OOSO)

NDiO.010)
ND(O.OIO)

ND(0.0030)
NDiO.0030)

NDiO.0002)
ND(0.0002)
NDiO.040)
ND(0.040)

NDfO.OIO!
NDCO.OIO)
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Table 5,5 ***
Comparison of TAL Metals Detections is Groundwater Date Prime* January 31.1996

With BHnidsg Water Regulations
Four County Landfill Site
Fulton county, Indiana

RBLKCP-27C4) RBLK(?-29A) RSLK(F-29A) RBLK(?-34*C4)
W-SC-51 GW-WP-019 GW-WP-019R W-SC-033

DateSsinpigJ: 10/19/95 06/03/94 06/03/94 10/18/95
Reanai i

Units MCL

VANADIUM nse/L - -- ND(O.OIO)
VANADIUM, DISSOLVED ~g/L - - - ND(U.UIU)
ZINC mg/L 5 - 0,045
ZINC, DISSOLVED mg/L 5 - -- NLS(0,020)
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Page 1 of 2

TABLE 5.6

SUMMARY OF GROSS ALPHA AND GROSS BETA
ACTIVITY IN GROUNDWATER
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Location
Gross Alpha

(pCUL) 1
Gross Beta

(pCi/L)

MW-4B
MW-7B
MW-8
MW-21L
MW-21M
MW-21S
MW-21S (Duplicate)
MW-22
MW-23B
MW-23B (Duplicate)
MW-24L2
MW-24L2 (Duplicate)
MW-24S
MW-26
MW-27B
MW-28B
MW-29B
MW-31B
MW-33B
P-1A
P-2A
P-2B
P-2C2
P-4C1
P-4C2
P-4C2 (Duplicate)
P-5B
P-5C2
P-8A
P-8B
P-8B (Duplicate)
P-8C1
P-8C2
P-12A
P-23C1
P-23C2
P-24A
P-24C2
P-27C1

ND(3.0) 2 ±3.4
NI)(3.CI) ± 3.2
ND(3.0) ± 2.1
NI)(3.0) ± 2.1
ND(3.0) ± 2.6
ND(3.0) ± 2.6
ND(3.0) ± 3.7
ND(3.0) ± 1.8
3.6J 3 ±3.2

ND(3.0)U| 4 ±2.4
ND(3.0)±2.4
ND(3.0) ± 22
ND(3.0)±2.4
ND(3.0) ± 1.8

4.9 ± 3.7
6.6 ± 4.0
3.2 ±2.9

ND(3.0)±1,,2
5.7| ± 4.8
5.0J ± 4.0
6.4J±4.1

ND(3.0)±4.2
ND(3.0)±:2,7
ND(3.0)±4.0
ND(3.0)±2.3
ND(3.0)±2.,5

6.6 ± 4.0
ND(3.0)±:2,2

ND(3.0)ir|±:3.9
ND(3.0)UJ±2.8
ND(3.0)UJ ± 4.4
ND(3.0)UJ ± 3.6
ND(3.0)IJ[±2.5
MD(3.0)IJf±5.7
MD(3.0)IJf ± 1.8
ND(3.0)IJ]±2.7

3.6J ± 3.6
ND(3.0)±2.6
ND(3.0) ± 1.1

ND(4.0)±5.1
ND(4.0)±5.9
ND(4.0)±4.6
ND(4.0)±5.3

6.4 ±5.3
ND(4.0)±5.1

7.6 ± 5.8
ND(4.0) ± 4.8
ND(4.0) ± 6.3
ND(4.0) ± 6.2
ND(4.0) ± 4.6
ND(4.0) ± 4.7
ND(4.0)±4.7
ND(4.0)±5.1
ND(4.0)±6.1

4.1 ± 5.8
ND(4.0) ± 5.1

4.5:!: 5.5
4.5 ± 5.9

ND(4.0) ± 5.9
9.4 ± 7.0
8.6 ± 5.9

ND(4.0) ± 5.2
ND(4.0) ± 5.1
ND(4.0) ± 4.9
ND(4.0) ± 4.7
ND(4.0) ± 5.4
ND(4.0) ± 5.2
ND(4.0) ± 5.6
ND(4.0) ± 5.1
ND(4.0) :i: 5.3
ND(4.0) ± 5.2
ND(4.0) :i: 5.8

29 ±: 8.3
ND(4.0) ± 5.3
ND(4.0):!: 5.8
MD(4.0) ± 6.2

4.1 ± 5.1
ND(4.0):!: 4.2

CRA536»(11)
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TABLE 5.6

SUMMARY OF GROSS ALPHA AND GROSS BETA
ACTIVITY IN GROUNDWATER
FOUR. COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA

Location

P-27C2
P-28A
P-28C1
P-28C2
P-29A
P-31C1
P-31C2
P-33A

Gross Alpha
(pCifL) 1

ND(3.0)±2.0
5.5 ±4.1

ND(3.0) ± 3.1
ND(3.0) ± 2.9

4.51 ± 8.9
ND(3.0) ± 2.3
ND(3.0)±2.2

3.6J ± 6.4

Gross Beta
(pCi/L)

ND(4.0) i: 4.7
4.3 ± 6.2

ND(4,0) i: 4.6
ND(4.0) i: 4.8
ND(4.0) ± 6.2
ND(4.0) ± 5.0
ND(4.0) ± 4.8

5.71:6.2

pCi/L - PicoCuries per Liter
2 ND( ) - Not detected at quantitation limit stated in parentheses
3 J - Analyte detected. Associated value is an estimated quantity.

UJ - Not detected. Detection limit is estimated.

CRA53«9(11)



TABLE 7.11

SUMMARY OF SURFACE WATER DATA FOR ON- AND OFF-SITE SAMPLING LOCATIONS
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA '

Chemical

Aluminum
Arsenic
Barium
Calcium
Iron
bead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Zinc

On-SiteNEPondi
On-Site NE Pond Draina^e_

Range

Off-Site - North Sector

3.1
ND(0.005)

0.03
45
2.7

0.0031
9.7

0.049
ND(O.Ol)

4.4
ND(O.Ol)

6.3
0.031

5.8
0.012
0.059

73
5.1

0.0073
23
1.1

0.013R
6.2

0.013
33

0.052R

Mean

3.9
0.1X14

.040
51
3,8

0.0051
13

0.23
ND
5.6

0.0088
12.3

0.035

Background S-ll

036/0.40
ND(0.005)/ND(0.005)

S-10

2.1
ND(0.005)

S-20

0.21
ND(0.005)

3.5/3.7
ND(0.003)/ND(0.003)

0.15
ND(O.Ol)

1.1
ND(O.Ol)

2.2
ND(0.02)

Table modified from Table 6.1 of the approved Environmental Evaluation Report dated May 3,1995.

Notes:

|| =: Exceeds mean concentration when compared to On-Site Noitheast Pond and On-Site NE Pond Drainage.

: Exceeds mean concentration and maximum concentration concentration when compared to On-Site
Northeast Pond and On-Site NE Pond Drainage,

: Rejected 'Value

CHASMS (I I)



TABLE 7.2

SUMMARY OF SEDIMENT DATA FOR ON- AND OFF-SiTE SAMFUNG LOCATIONS
FOUR COUNTY LANDFILL .

FULTON COUNTY, iNDLANA *

Gs-Siti Naftkmst Fens
Chemical Range

13XXX-
NDOO)

6.5
39

053
NLXZ5)
S2AXJO

28
10
27

23,000
28

24£CO
400

NIX0.12)
41

3,700
ND(G,5)
NEK1)
170R

ND(1)
22
150

AiuTTiiRUTR

Antimony
ArseRic
Barium
Beryllium
Cadmiuni
Calcium
Chromium
Cobalt
Copper
!ron
L»d
Magnesium
Man£an»$
Mercury
Nickel
Fotassium
Minium

Silver
Sodium
Thaiiiuir.
Vanadium
Zinc
Cyanide

5,800
NDO)

4.3
20

NDiO.50)
NLXZ5)
29AX50

13
63
14

i3,OQO
21

15,000
320

NDsO.12)
15R
IjOO

NLXG,5)
ND-.l)
100R

ND(i)
12
120
0.57

On-Sitf NE Fond LJreinsgf
S-« S-7

Off-Site - East Setter

10,000
ND(30)

4.S
41

NDsOJ)
ND(2,5}
21,000

20
4.3
18

15,000
30

11,000
150

ND(0.i2!
17

2300
NDfO.5)
ND(1)

71R
ND(1)

S.9
130

NEX0.25)

4,100
ND(30)

2.S
22

0.79
ND{2,5)
21,000

S.S
9.2
12

8,700
10

12,000
340

ND(0.12)
12R
940

NDiO.5)
NLXl)
120R

NLXl)
i9
70

NDiO.25)

Mean S-I2 S-U S-14 S-ll
Off-Siti - North Sector Off-Si" - Wat Setter

S-1Q 3-S S-20 S-1S S-17 S-1S

1,000
ND(30)

Q.91
16

ND(Qj)
ND(0,5)

1,400
3

ND(i)
2.7

NIX300)/ND(30u)

ND(G,5)
NEK0.5)

9,100

ND(Q.5)
NIX2J)
25,000

11/11
73/7.5
!3/12

11/11
3,SOOJ/12AXX);

2101/220}
ND!0.i2)/ND(0.i2)

12U/12U
ND«0-OS)

25
1,900J

NEX0.5)

ND{0-12)
19

2.̂ 00
NTX0.5)
NDfl)

NLX0.12)
26

2«00
ND(0.5)
ND(1)

ND(Q.5)/ND(0.5)
NEKD/NEKi: ND(1)

ND(1)
24R

ND(1)
1.8

21R
ND(0.25)

Table snodifsed from Table 62. of the approved Environmental Evaluation Report dated May 3,1995.

Notes:

i Exceeds mean conceniraiiOR when compared to On-Site Northeast Pond and on-Site NE Pond Drainage.

Exceeds mean concentration ar.a maximum concsntradon when compared to On-Site Northeast Fond and on-Site NE Fond Drainage.

j « Associated Value to Estimated

R - Rejected Value

U = Couipound was not detected above the ievei of the associated value due to bisnk contamination.



TABLE 7.3

SUMMARY OF DETECTION
FREQUENCES AND COMPARISON TO MEAN BACKGROUND CONCENTRATIONS

ON-SITE SURFACE WATER DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA ]1

NORTHEAST POND SOUTHWEST POND BACKGROUND

PARAMETER

VOCs (mgTL)
Acetone
Dichloromethane

METALS (mg/U
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc:
Cyanide

TOTAL
SAMPLES

6
6

6
6
6
6
6
6
6
6
(,
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

POSITIVE
DETECTS

1
2

6
0
1
6
0
0
6
0
0
0
6
6
6
6
0
0
6
0
3
6
0
0
2
0

MEAN

0.00683
0.00095

3.875
ND

0.00406
0.03967

ND
ND

51.167
ND
ND
ND

3.7833
0.00514

13.1
0.2285

ND
ND

S.567
ND

0.00883
123
ND
ND

0.0352
ND

TOTAL
SAMPLES

1
1

1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

POSITIVE
DETECTS

0
0

1
0
0
1
0
0
1
0
0
0
1
1
1
1
0
1
1
0
0
1
0
0
0
0

MEAN

ND
ND

0.54
ND
ND

0.019
ND
ND
29

ND
ND
ND
1.1

0.0034
15

0.057
ND

0.016
2.0
ND
ND
4.5
ND
ND
ND
ND

TOTAL
SAMPLES

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

POSITIVE
DETECTS

1
0

1
0
1
1
0
0
1
1
1
0
1
1
1
1
0
1
1
0
0
1
0
1
0
0

MEAN

0.027
ND

18
ND

0.018
0.17
ND
ND
63

0.024
0.022

R
55

0.067
17
1.4
ND

0.032
8.6
ND
ND
3.7
ND

0.039
R

ND

COCs

X
X

X

1 Modified from Table 3.3 of the approved Environmental Evaluation Report dated May 3,1995.
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TABLE 7.4

SUMMARY OF DETECTION
FREQUENCIES AND COMPARISON TO MEAN BACKGROUND CONCENTRATIONS

OFF-SITE SURFACE WATER DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY,, INDIANA 'l

NORTH SECTOR BACKGROUND

PARAMETER

VOCs(mg/L)
Acetone
Butanone, 2-
Carbon Disulfide
Dichloromethane
Toluene

METALS (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

TOTAL
SAMPLES

3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

POSITIVE
DETECTS

2
0
0
0
1

3
0
0
3
0
0
3
0
0
0
3
1
3
3
0
0
3
0
1
3
0
0
1
0

MEAN

0.01.32
ND
ND
ND

0.0035

0.8967
ND
ND

0.0607
ND
ND

67.167
ND
ND
ND

3.717
0.0033

17
0.5283

ND
ND

4.317
ND

0.0087
9.8(57
ND
ND

0.415
ND

TOTAL
SAMPLES

1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

POSITIVE;
DETECTS

1
1
1
0
1

1
0
1
1
0
0
1
1
1
0
1
1
1
1
0
1
1
0
0
1
0
1
0
0

MEAN

0.027
0.0029
0.0023

ND
0.0061

18
ND

0.018
0.17
ND
ND
63

0.024
0.022

R
55

0.067
17
1.4
ND

0.032
8.6
ND
ND
3.7
ND

0.039
R

ND

COCs

X
X

X

NOTES :

•- = Not Available
ND = Not: Detected
On-site surface water sarnpks in the east sector and west sector were not tested due to no surface water present
' Modified from Table 3.4 of the approved Environmental Evaluation Report dated May 3,1995,
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TABLE 7.5

SUMMARY OF DETECTION
FREQUENCIES AND COMPARISON TO MEAN BACKGROUND CONCENTRATIONS

ON-SITE SEDIMENT DATA
FOUR COUNTY LANDFILL SITE

FULTON COUNTY, INDIANA :l

NORTHEAST FOND SOUTHWEST POND BACKGROUND

PARAMETER

VOCsbng/kg)
Acetone
Dichloromethane
Toluene

SVOCs (mg/kg)
Butylbenzyl Phthalate

METALS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead:
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sod :inm
Thallium
Vanadium
.Zinc
Cyanide

TOTAL
SAMPLES

7
7
7

7

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

POSITIVE
DETECTS

4
4
1

3

7
0
7
7
4
0
7
7
7
7
7
7
7
7
0
5
7
0
0
1
0
7
7
5

MEAN

0.0841
0.0082
0.004

0.4029

9479
ND

5.193
31.429
0.4471

ND
33857
19.971
8.107

20
17529
22.643
17214
33357

ND
30.00
2420
ND
ND

71 .00
ND
17.2

122.86
0,7271

TOTAL
SAMPLES

1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

POSITIVE
DETECTS

1
0
0

0

1
I)
1
1
0
0
1
1
1
1
1
1
1
1
0
1
1
0
0
0
0
1
1
0

MEAN

0.031
ND
ND

ND

6900
ND
5.3
28

ND
ND

28000
13
8
16

17000
16

14000
350
ND
19

1400
ND
ND
R

ND
13
81

ND

TOTAL
SAMPLES

1
2
2

1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

POSITIVE
DETECTS

0
1
0

0

2
0
2
2
0
0
2
2
2
2
2
2
2
2
0
2
1
1
0
0
0
2
1
0

MEAN

ND
ND
ND

ND

5450
ND
3.15
47

NOD
NOD
800
7.65
3.8

3.45
5450
13.85
800
495
ND
(5.55
390

0.3075
ND
R

ND
14.45

40
ND

COCs

X

X
X
X
X
X

X

X
X

X

X

NOTES :

ND = Not Detected
BR-I. == Elferts Range-Low; a concentration at the low ernd of reported concentrations in which biological effects have been observed,
ER-M == Effecfci Range-Moderate; a concentration approximately midway in the range of reported concentrations associated with biological effects.

1 Modified from Table 3.5 from the approved Environmental Evaluation Report dated. May 3,1995.
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TABLE 7.t

SUMMARY OF DETECTION
FREQUENCIES AND COMFAIUSON TO MIEAN BACKGROUND CONCENTRATIONS

OFF-SITE SEDIMENT DATA
FOUR COUNTY LANDFILL

FULTON COUNTY, INDIANA 1

NORTH SECTOR EAST SECTOR W 1ST SECTOR BACKGROUND

PARAMETER

VOCs (mg/Uf;)
Acetone
Dichloromethane
4-Melhyl-2-Pentanone

METALS (mg/kg)
Aluininum
Antimony
Arsenic:
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
.\flagnesium
Manganese
Mercury
Nickel
Potassium
Selenium
SiJver
Sodium
Thallium
Vainadium
Zinc
Cyiajiide

TOTAL
SAMPLES

4:

4
4:

4:

4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

POSITIVE
DETECTS

3
1
1

4
0
4
4
1
Cl
4
4
4
4
4
4
4
4
0
2
4
2
2
0
1
4
I
0

MIEAN

0.03373
0.00575
0.0185

4.1i;L.5
ND

2.3775
30.625
0.3375

ND
812:;
7.0
3.15
6.9

15801]
13.125
28123
89.75
ND
4.43
642.5
0.4375

08
R

0.65
8.625
65.5
ND

TOTAL
SAMPLES

3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

POSITIVE
DETECTS

0
2
0

3
0
3
3
1
0
3
3
3
3
3
3
3
3
0
3
3
0
0
0
0
3
3
0

MIEAN

ND
0.0058

ND

12000
ND

6.133
60

0.43
ND

18367
24

8.833
24.667
19667
3:L3:i3
10867
900
ND
24

2300
ND
ND

R
ND

21333
150
ND

TOTAL
SAMPLES

3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
:>
3
3
3
3
3
3
3

POSITIVE
DETECTS

D
2
0

3
3
3
3
3
3
3
3
3
3
3
3
3
3
0
3
3
2
0
0
0
3
2
2

MIEAN

ND
0.0055

ND

9767
4367
5.333

56.667
0.58

0.9733
7833

17
7567
133

17667
21

4933
277
ND

18.667
1320
0.46
ND

R
ND

19.667
120
0.14

TOTAL
SAMPLES

1
2
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

POSITIVE
DETECTS

0
1
0

2
0
2
2
0
0
2
2
2
2
2
2
2
2
0
2
1
1
0
0
0
2
1
0

MEAN

ND
0.00875

ND

5450
ND
3.15
47
ND
ND
BOO
7.65
3.8
3.45
5450
13.85
800
495
ND
6.55
350

03075
ND

K
ND

14.45
40
ND

COCs

X
X

X
X
X
X
X
X
X

X

X
X

X

X

X

NOTES::

ND= Not Detected
ER-L ~ Effects Range-Lew; a mncentriaLliion at Ithe low end of reported concentreilioinii; Lrt which biological € ffixts have been observed.
EK-M ~ Effects Raji|ge-Moderate;: a concentration aippinoxiniately midway iin the niinijs^ of irejp^itiEd concErntrailtkms a&>c»ciat?d with biological effects.

1 Modified from Table 3.6 from the approved Environmental Evaluation Report dated May 6, 1996.



TABLE 9.1

RECOMMENDED REMEDIAL ACTION OBJECTIVES
OPERABLE UNIT 1

FOUR COUNTY LANDFILL SITE
FULTON COUNTY, INDIANA

Environmen ta I Medi a

Soils /Land fill Contents

Air/Dust

Landfill Gas

Surface Water

Sediment

Leachate and
Source-Area
Groundwater

RemediaI Action Objectives

Prevent direct and dermal contact with,
and ingestion of, contaminated
soil/landfill contents

Prevent inhalation

Prevent inhalation and explosion

Prevent ingestion, adsorption,, and
bioconcentration

Prevent ingestion, adsorption, and
bioconcentration

Prevent ingestion and direct contact
Prevent migration to surface waters
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